Work Journey Rescheduling - Report of Surveys. by May, A.D. et al.
This is an author produced version of Work Journey Rescheduling - Report of Surveys..
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/2386/
Monograph:
May, A.D., Wheatley, M.D. and Montgomery, F.O. (1981) Work Journey Rescheduling - 
Report of Surveys. Working Paper. Institute of Transport Studies, University of Leeds , 
Leeds, UK. 
Working Paper 150
promoting access to
White Rose research papers
eprints@whiterose.ac.uk
http://eprints.whiterose.ac.uk/
   
 
 
 
White Rose Research Online 
http://eprints.whiterose.ac.uk/
 
 
 
 
Institute of Transport Studies
University of Leeds 
 
 
This is an ITS Working Paper produced and published by the University of 
Leeds. ITS Working Papers are intended to provide information and encourage 
discussion on a topic in advance of formal publication. They represent only the 
views of the authors, and do not necessarily reflect the views or approval of the 
sponsors.  
 
 
White Rose Repository URL for this paper: 
http://eprints.whiterose.ac.uk/2386/
 
 
 
Published paper 
May, A.D., Wheatley, M.D. & Montgomery, F.O.  (1981) Work Journey 
Rescheduling - Report of Surveys. Institute of Transport Studies, University of 
Leeds, Working Paper 150 
 
 
 
 
White Rose Consortium ePrints Repository 
eprints@whiterose.ac.uk 
 
MAY, A.D., F.O. MONTGOMERY and M.D. WHEATLEY (1980) Work journey 
rescheduling. Report of Surveys. Leeds: University of Leeds, - Inst.
Transp. Stud., WF' 150 (unpublished). 
In order to model the possible effects of rescheduling the work 
journey on city centre peak period traffic congestion, it was necessary 
to obtain information about the current employment position in the city 
centre, and about traffic conditions in the peak period. To this end, 
a series of surveys were designed and implemented to collect information 
from a stratified sample of centrally located employers; a sample of 
their employees; and about traffic conditions between the hours of 
07.30 and 09.30 along selected routes leading into the city centre. 
Problems in running the surveys were encountered and overcome, and 
the resulting information covered: 
- Employee numbers, their permitted work hours, and the type 
of schedule worked per employer. 
- The Standard Industrial Classification (SIC) of each employer. 
- Car parking facilities provided by employer. 
- Bus facilities provided by employer. 
- Origin of employees' journey to work. 
- Mode(s) used in employees' journey to work. 
- Employees' actual arrival at and start work times, together 
with departure from work time, for the week preceeding the 
survey. 
- Personal characteristics of employees. 
- Structure of employees' households. 
- Journey times and traffic flows along selected corridors. 
The data thus collected was used to provide a base situation against 
which modelled alternative work hour strategies could be tested. 
- .  
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1. INTRODUCTION 
1.1 Form of the Report 
This report is one of a series describing the results of a study of 
the possible effects of Work Journey Rescheduling. Other reports will 
include : 
1) a review of the literature; 
2) a detailed description of the modelling work; and 
3) an examination of the model results and conclu~iions. 
This report describes the surveys conducted; the following paragraphs 
offer a brief description of the modelling process and provide a 
context for the discussion of surveys. 
1.2 Study Background 
The study is being carried out by the Institute for Transport 
Studies, University of Leeds, and is funded by the Department of 
Transport (D.Tp.), London. The objectives of the study are briefly: 
to examine the present pattern of journey to work in the  stud:^ area, 
- - 
with respect to their distribution by location and by time; to 
identify present levels of flexible/staggered work hours as an identification 
, of potential use; to construct a model to replicate the existing pattern of 
traffic in the study area over the morning peak period; to develop suitable 
strategies for rescheduling,work journeys; to use the model tostest the 
likely effect of these strategies on traffic conditions over the peak. 
1.3 Choice of the Study Area 
Wakefield was chosen as the study area for several reasons, as 
follows: the town was identified as being likely to benefit from peak 
spreading (WYTCONSULT, 1976); there is a fairly high proportion of 
technical/clerical/administrative employment in the central area of the 
town, thus rendering it suitable for the introduction of flexible working 
hours; the Institute was already co-operating with West Yorkshire C.C., 
using the Wakefield traffic network as a test-bed for the SATURN model 
(Simulation and Assignment of Traffic to Urban Road Networks). (See 
Hall, Van Vliet and Willurnsen, ( 3 9 8 0 ) . ) .  
1.4 Study Methodology 
The subject of work journey -. . rescheduling and other forms of peak 
spreading is a very complex issue, involving a consideration of 
individuals' decision making processes; the constraints imposed on 
choice by transport, workplace and household schedules; modal split; 
the effects on public and private transport work journeys; secondary 
effects on non-work trips. 
A full study of these issues would require a much larger budget 
in terms of time and resources than was available to this project, 
and consequently it was necessary to adopt a less ambitious approach 
to the problem which would nevertheless provide useful results and 
perhaps form the basis of later studies. 
The problem of modelling the effects of work journey rescheduling 
can be seen as falling into two sections: 
1) The response of individual employees to strategies. 
2) The effect of that response on traffic conditions. 
In the simplified methodology adopted, only (2) above is actually 
modelled, i.e. the response to strategies is not modelled, but rather 
assumed responses are input to the model. These assumed responses are 
however based on the surveyed arrival times of employees in similar 
firm types where flexible hours already apply. 
The model is designed to enable an assessment to be made of the 
effects on traffic conditions of a given set of work hour patterns. 
Therefore by testing a range of strategies, from 'do nothing' through 
feasible to extreme, it will be possible to determine the nature and 
scale of their effects in terms of total traffic flows, their distribution 
by time during the peak and the resulting effects on speeds, delays and 
fuel consumption. As far as we are aware no other studies have 
modelled the effect of work journey rescheduling on total traffic 
conditions or obtained the detailed disaggregation of flows, travel 
figures and delays which are anticipated from this study. 
In modelling effects on traffic three simplifications have been 
adopted. The first is to restrict the modelling procedure to private 
vehicles. This is because : car is the main mode for the journey to 
work in Wakefield; bus schedules in Wakefield are not peaked, hence 
there is no possibility of reducing costs by reducing peak provision; 
the main savings to public transport passengers will therefore be from 
the same source as for all other traffic i.e. reduced delays; origin- 
destination data for bus passengers was not available and would have been 
too costly 
The second simplification was the assumption that modal split 
would be unaffected by rescheduling strategies. The reasons for making 
this assumption are: the development of a modal split model sensitive 
to changes in the time of travel as well as (say) perceived costs of 
alternatives, would involve considerable effort amounting to a separate 
project; any changes in the modal split are likely in any case to be 
very small. (May, Montgomery and Wheatley, 1980a). 
The last simplification is the decision to model the morning peak 
period only. Any attempt to model the interaction of changes in 
morning arrivals with changes in evening departures would necessitate 
examination of the individual's decision making process. The reasons 
for not modelling this have already been explained. 
To summarise then, the methodology adopted consists of: 
1) Choice of strategies to be tested; 
2) Determination of response to the strategy on a firm by firm 
basis, based on existing responses in similar types of firm 
(based on SIC category) ; 
3) Use of responses as input to a model as described later; 
the model being restricted in the following ways: it does 
not model public transport specifically; it does not include 
a modal split model; it models the morning peak period only; 
it does not allow for possible re-timing of non-work trips 
(although re-routeing of all trips is allowed). 
1.5 Choice of Strategies 
In determining the strategies to be tested in the model, several 
factors have to be considered. 
Firstly, what opportunities are there for introducing changes to 
working hours? The answer to this depends on the employment structure 
of the study area (principally what of firms are amenable 
to the operation of flexible or staggered working hours), and the extent 
to which flexible/staggered working has already been implemented. 
These facts were obtained from the Stage 1 (employer) surveys described 
later. 
Secondly, what are the constraints? Assuming that the implementation 
of any recommended strategy would be centrally organised, a balance 
would need to be struck between ease of organisation and effectiveness 
of the scheme. The greatest effects in terms of congestion relief will 
be obtained by concentrating on the areas where em~loyment is most 
concentrated and most amenable to change, and for these reasons the 
strategies have been restricted to firms in the central area of Wakefield 
(as defined later). Ease of organisation dictates an upper limit to the 
number of firms involved in any scheme. For this reason those firms 
employing less than 15 employees have been excluded from the strategies. 
North American experience suggests that firms in this size range tend not 
to respond to flexible/staggered hours schemes as they have problems 
covering absent staff, and in general do not perceive any benefits of peak 
spreading to themselves in terms of increasing employee morale (May, 
Montgomery and Wheatley, 1980a). The second constraint lies in a 
consideration of how many employers are likely to co-operate, and to what 
extent. It has not as yet been possible to approach employers for their 
reactions on this, so that the strategies remain hypothetical in that sense. 
However it is intended that at a later stage, interviews will be arranged 
with the management of several target firms to obtain their views on the 
acceptability of those schemes which produce the most promising results 
from the modelling process. 
The third and final constraint concerns the individual's response to the 
strategies. Where staggering of work hours (either within or between firms) 
is being contemplated, we are constrained in the amount by which employees 
should be asked to alter their arrival time, and will adopt the criteria 
established by Cohen in the Manhattan study (Cohen 1968). Where flexible 
working is being considered, evidence suggests that employees tend after 
an initial period to settle into a weekly pattern, and that the factors 
determining their choice of hours are mainly connected with household 
commitments rather than transport (Jones 1978; May, Montgomery and TWheatley, 
1980b). However as previously stated the proper consideration of these 
factors is outside the scope of this study, and rather it will be assumed 
that the general form of arrival profiles of employees in firms already 
operating flexible working hours, are transferable. In doing so only the 
shape of the profiles will be considered transferable; their position on 
the time axis will depend on the limits imposed on flexible schemes at 
individual firms. 
1.6 Modelling procedure 
Reduced to its bare essentials, the modelling process adopted involves 
the assignment of 0-D matrices to a network using a sophisticated simulation/ 
-. . 
assignment program 'SATURN' The use of SATURN allows the network to be 
modelled in some detail, ensures that the assignment process emerges, 
and facilitates the comparison of different assignments in terms of 
either overall performance indicators or conditions at individual 
junctions. 
The essential difference from normal traffic assignment is that, 
rather than assigning the peak 1% hour matrix as a whole, it is 
disaggregated into 15 minute time slices, and the resulting component 
matrices assigned to the network sequentially. The two main problems 
raised by adopting this method are firstly how to disaggregate the 
peak period 0-D matrix temporally, and secondly how to ensure that 
the conditions simulated at the end of one period are transferred to 
the beginning of the next. The solution adopted to these problems is 
now discussed briefly. 
Prior to its disaggregation, it was necessary firstly to ensure 
that the total 0-D matrix was consistent with the data which would be 
used to effect the disaggegation. The original 0-D data was supplied 
by W.Y.C.C. from the WYTCONSULT study (1975 surveys) and was split by 
purpose (commercial vehicles (cv's), home based work (HBW), and all 
other trips (other)). These matrices were added together and the 
total 0-D matrix updated to 1980 conditions by means of the UPDATE 
program. This program is a companion to the SATURN suite, and uses 
maximum entropy techniques to determine the 0-D matrix which gives the 
best fit to a set of input tu~ning movements/link flows; i.e. the base 
matrix is amended in such a way that, when assigned to the network, 
the assigned flows/turninq movements will be a "best-fit" to the set 
of observed flows at those locations. 
Following the production of an acceptable total 0-D matrix, the 
next step is to disaggregate it by pur_aose (CV, HBW, OTHER). This is 
necessary firstly because the strategies to be tested apply to only 
one part of the total matrix - viz that part of the HBM with 
destinations in the central area: and secondly because the distribution 
of the different purpose matrices over time is not identical. 
Disaggregation by purpose is carried out by pro-rating each 0-D element 
according to the 1975 purpose split. 
Separate procedures are then followed for the temporal disaggregation 
of these matrices. Essential to the method used was the division of 
-. . 
the study area into three by means of an inner and outer cordon. The 
inner cordon, enclosing the central  area ,  runs just  ins ide t h e  dual 
carriageway inner r e l i e f  roads (Ings Road, Marsh Way) and the  main rail 
l i n e  through Westgate Stat ion (Figure 1). The outer cordon, enclosing 
the intermediate area, defines t he  l i m i t  of t he  network modelled i n  
SATURN. As already mentioned, rescheduling s t ra teg ies  w i l l  only apply 
t o  firms i n  the  cen t ra l  area, however, i n  establishing t h e  base 
conditions, HBW t r i p s  t o  zones i n  both the  cen t ra l  and intermediate 
areas w i l l  be disaggregated on the  basis of t he  a r r i v a l  pat terns  of 
employees a t  f i r m s  i n  those zones. These pat terns ,  or  p rof i les ,  a r e  
obtained from the  stage 2 (employee a t  work) surveys and consist  of a 
s e t  of curves f i t t e d  t o  t he  surveyed cumulative a r r iva l s  a t  each firm. 
Using information from the  Stage 1 surveys and the  1976 census of employment 
each firm i n  the cen t ra l  and intermediate areas was a l located a prof i le  
based on i ts  SIC and s t a t ed  work patterns.  
Thus by weighing t h e  f i r m  a r r i v a l  patterns by the numbers of 
employees arr iving a t  each firm a s  a car driver,  p rof i les  of car a r r iva l s  
by zone are  obtained, and these prof i les  are  used i n  disaggregation of 
t ha t  par t  of the  HBW matrix with destination i n  t he  cen t ra l  or intermediate 
areas. 
The remaining par t s  of t he  matrix are  disaggregated as  follows: 
1) The commercial vehicle matrix i s  disaggregated on t h e  basis  of t he  
flows of C.V's across the  inner and outer cordons, each destination 
being associated with t he  appropriate cordon. 
2 )  Those par t s  of t he  HBW and OTHER matrices with external dest inat ions ,  
are  disaggregated on the  bas i s  of t he  flows across t h e  outer cordon 
outbound. 
3) Those par t s  of t he  OTHER matrix with destinations i n  t h e  cen t ra l  
and intermediate areas a r e  disaggregated on the  basis  of t h e  flows 
across t he  inner cordon inbound, a f t e r  subtracting the  element of 
those flows a t t r ibu tab le  t o  t h e  HBW t r i p s .  
Once a l l  t he  disaggregated matrices are produced, they are  summed 
by time period, thus obtaining s i x  " tota l"  matrices each containing the 
t r i p s  t o  be loaded on the  network i n  a 1 5  minute period. These matrices 
a r e  then assigned t o  t he  network consecutively using an enhanced version 
of SATURN, the enhancement consist ing principally of the  f a c i l i t y  t o  pass 
over the  queues simulated a t  t he  end of one time period t o  t he  beginning 
of the  next. 
.. 
1.7  Data requirements 
1 .7 .1  There a re  three main requirements fo r  data in the study: 
i) Background data 
ii) Data fo r  input t o  the model 
iii) Data fo r  validating the model output. 
1 .7 .2  Background data involves collecting information which ' s e t s  
the scene'. It  includes determining the current extent of f lex ib le  o r  
staggered work hours, together with the mode used by employees when 
t ravel l ing to work, the or igin of t he i r  work t r i p  and the time a t  which 
they are  permitted t o  s t a r t  work. 
Further t o  the above, more personal de t a i l s  of employees were 
required fo r  a l a t e r  stage of the study - since abandoned. These 
de t a i l s  included age, sex, job category and household s t ructure .  
Analysis i s  presented in  Appendix , as  the information is not c r i t i c a l  
t o  the modelling process. 
1.7.3 Data fo r  input to the  model involved: obtaining d e t a i l s  of 
the road network i n  Wakefield ( l ink lengths, run times, junction 
capacit ies and t r a f f i c  signal timings) for  creating the simulation- 
assignment network used by SATURN; obtaining origin-destination data 
for the peak period by purpose a s  previously described; obtaining 
automatic and c lass i f ied  counts t o  compensate fo r  dai ly  var ia t ion i n  
flows; obtaining turning movement and l ink  counts throughout the 
network (149 counts collected by WYCC) fo r  updating the O-D matrix; 
obtaining c lass i f ied  cordon counts by time periods and d e t a i l s  of 
a r r iva l  times a t  work fo r  a sample of employees s t r a t i f i e d  by the SIC 
of the employer, both of which a re  used t o  s p l i t  the  O-D matrix in to  
time s l ices ;  obtaining d e t a i l s  of the SIC of each firm, used t o  
aggregate data fo r  individual employers of the same SIC category, 
which in  turn i s  used t o  expand the s t r a t i f i e d  sample of a r r iva l  times; 
and f ina l ly  obtaining zonal location and number of employees of each 
firm, again used t o  expand the s t r a t i f i e d  sample of a r r iva l  times. 
1.7.4 Data required fo r  validation of model output involves 
obtaining de ta i l s  of journey times (delays),  along selected l inks by 
time period, which w i l l  be used t o  check against delays output by the 
model i n  response t o  var ious.s t ra tegies  under t e s t .  
1.8 Survey organisation 
While there was some data available on the road network flows and 
0-D movements, it was necessary to collect the data required on employers, 
employees and traffic variations during the peak. Data which could not 
be collected within the study constraints had to be synthesised from the 
survey responses. 
The surveys which have been carried out can he split into two 
subsections: i) employer and employee at work surveys; and 
ii) traffic surveys. Employer and employee surveys are discussed in 
detail in chapters 2 and 3 respectively, whilst the Traffic Surveys 
form chapter 4. 
The employer and employee at work surveys form stages 1 and 2 of 
what was initially envisaged to be a four stage process, namely: 
1) Survey a sample of employers in the Central and Intermediate areas 
of Wakefield, stratified by SIC, basically to obtain current 
details of employment figures and work hour arrangements, together 
with obtaining permission from employers to survey a sample of 
those employees at work. 
2) hlployee at work survey, which obtained details of individual 
employees' journey to work and household characteristics, and 
asked whether they would agree to being interviewed $t home with 
their family. 
3)  Employee at home survey, which would obtain mainly qualitative data 
on how the family would re-schedule its activities in response to 
a change in work hours. This data would be used as a check on the 
realism of the strategies chosen to be tested in the model. It 
would not be used to identify individual strategies for testing. 
4) Follow-up employer survey at a few locations, in the light of 
results of model runs, again obtaining mainly qualitative data on 
the acceptability of strategies tested in the model. 
Only stages 1 and 2 have been carried out at this time, but it is 
intended to carry out stage 4 towards the end of the study. 
The Traffic Surveys involved: 
i) Delay times along selected links by time period. the data being 
collected by registration number matching surveys and floating 
car techniques, and used in validating model output. 
ii) Classified counts of iiibound and outbound traffic by five minute 
time periods at crossing points of the two cordons, the data to 
be used in temporally disaggregating the 0-D matrices used in the 
modelling process (see 1.6). 
1.9 Data base 
The main source of data used for identifying potent ia l  stage 1, 
and thus a l so  stage 2 ,  survey s i t e s  was the 1976 Census of Employment 
produced by the Department of mnployment. This document was the most 
recent comprehensive l i s t  of employers and employee numbers available 
t o  the study team (the Census having ceased publication a f t e r  1978). 
The Census was made available for use on the s t r i c t  understanding t h a t  
no employer would be mentioned by name i n  any reporting of study 
findings. This confident ia l i ty  has been retained. 
It is inevitable tha t ,  during the intervening f ive  years between 
the compilation of the Census and the stage 1 survey, a proportion of 
en t r ies  fo r  1976 w i l l  have changed e i ther  location o r  number of 
employees, i f  not both. The study team was very much aware of t h i s  
inherent problem, and made e f f o r t s  t o  update the l i s t  of central  and 
intermediate area employers. Verification of the continuing existence 
of a l l  employers l i s t e d  i n  the census and ident i f ied a s  being of 
i n t e re s t  t o  the study, was carr ied out i n  a number of ways. The f i r s t  
s tep was t o  refer  a l l  en t r ies  t o  the current wpy of  the G.P.O. telephone 
directory and list of large users i n  the G.P.O. postcode directory. 
Any employer not found i n  e i t h e r  was then checked by contacting G.P.O. 
directory enquiries, a s  it was possible t h a t  a recent change i n  
location might not have been recorded i n  the standard directory.  A 
l i s t  of employers not  found by e i the r  of the above methods was then 
made (8 i n  a l l )  . 
A s  a secondary check on the continuing existence of employers i n  
the central  area Only, l ists of employers t o  be found i n  each s t r e e t  i n  
the central  area were drawn up according t o  the census data,  and the 
study team personally walked each s t r e e t  checking employers exis t ing 
against employers l i s t ed .  
I t  should be noted t h a t  a t  t h i s  stage of the study, although a 
threehold for the s t r a t i f i e d  sample had been decided upon, a l l  employers 
entered i n  the census (which i t s e l f  has a lower threshold of 5 
employees) were checked in  t h i s  manner. 
Thus, the e f f ec t  of t h i s  checking procedure was twofold: 
i) t o  ver i fy  t h a t  a l l  employers l i s t e d  fo r  1976 were s t i l l  i n  existence. 
ii) t o  add t o  the list any employers not entered in  the census, but 
noted during the study-team's v i s i t s  t o  Wakefield. 
However, the main problem with the above methods was that no 
verification of employee numbers could be carried out. In fact, it 
proved impossible to check employee numbers, and the 1976 figures were 
used in compiling the list of stage 1 sites. Any new firms noted 
during visits to Wakefield were surveyed unless they appeared from 
inspection to employ less than 15 people. 
Any firms positively identified as no longer operating in the 
study area were removed from the list of potential survey sites, but 
any 'doubtfuls' were retained, which resulted in a number of employers 
no longer operating being sent questionnaires (see 2.5). It was 
decided to err on the side of caution when removing potential survey 
sites, and the only reason for removal was the demolition or obvious 
disuse of the listed address. 
The checking procedure led to 14 employees being added to the list 
of survey sites, 8 identified as 'doubtfuls', and a further 4 removed 
from the list. 
A further problem encountered in using the Census of Employment was 
that it is compiled on the basis of pay points, not individual locations. 
Thus, if, for example, there are a number of branches of a particular 
firm located in different places, they will all be entered as being in 
one location, i.e. the pay point. This problem is particularly evident 
when dealing with local authority offices; for example, people working 
in local authority schools and Technical Colleges will be listed under 
the Department of Education, from which they are paid. The way in which 
this problem was overcome was firstly to be aware of the existence of 
branches of firms or departments (identified from the study team's visits to 
Wakefield), and then to send individual locations a questionnaire stressing 
that it should be completed only for employees working at that location. 
Inevitably some questionnaires were passed on to central offices, but in 
these cases the organisations concerned contacted the study team,who 
were then able to explain what information was required. In all, such 
queries were encountered four times, and in each case were successfully 
dedht with. 
1.10 Survey Control Unit 
Before embarking upon a discussion of the logistics and results of 
the surveys, it should be mentioned that the surveys in principle had to 
be passed as fit for circulation by the Government's Survey Control Unit 
which, basically, is a watchdog body, whose brief is to check that any 
surveys carried out in conjunction with government departments are necessary. 
SCU also advises on the design and wording of questionnaires, interview 
forms etc. 
It was initially planned to begin stage 1 surveys in October/November 
1980, with stage 2 running through November, and to this end a submission 
to SCU was prepared in September 1980. Within the resource and time 
constraints of the study, this timing would have given a further 5 months 
for data analysis and implementation of stage 3 (Employee at Home). 
However, SCU approval was not obtained for either stage 1 or stage 2 until 
December 1980 and circulation had to be held back until January/February 
1981. The implications of this setback were that it proved impossible to 
implement stage 3 in the remaining time available,and that the final stage 
2 responses were only ready for analysis one week before the scheduled 
writing of this Report of Surveys. (Appendix P contains a copy of the 
SCU submission form) . 
2. THE EMPLOYER SURVEY (STAGE 1) 
2.1 Assumptions 
A number of assumptions were made in deciding the stratification 
criterion and the threshold of size of firm for inclusion in the survey. 
2.1.1 Stratification 
It was assumed that data collected for a particular SIC group would 
be representative of all employers and employees in that SIC group, 
i.e. that differences in the distributions of types of work hour arrangement 
and arrival at work profile would be less between firms of the same SIC 
than they would between firms of different SICS. (Appendix A contains 
a list of SIC (Standard Industrial Classification) codes). 
2.1.2 Threshold 
In the initial stages of the study it was thought that a minimum 
threshold of 25 employees would be a satisfactory compromise between costs 
of data acquisition and the ability to gross up reliably, i.e. it was 
assumed that the percentage of employees working in firms of less than 25 
people would be small. In fact, this threshold would have produced 
(from 1976 figures and for the central area only) 68 firms (16% of all 
central area firms listed in the Census of Employment), acdounting for 
5923 employees (62.4% of employees in the central area). It was felt 
that these figures gave too low a maagin for error in the event of non- 
response, and the threshold was lowered to ) 15 employees, producing 130 
central area firms (30.4%) accounting for 7121 employees (74.9%), a 
considerable expansion, particularly in the number of firms. 
2.2 SIC Coverage 
From the 1976 Census of Employment, together with the checking 
procedures described in 1.9, 140 workplace locations in the central area 
were identified as employing 15 people or more. The range of SICS 
covered by these locations is shown in Table 2.1, together with the range 
of SICS covered by the 80 firms identified in the intermediate area as 
employing 15 people or more. 
The table shows that the majority of SICS to be found in one area 
can also be found in the other. Thus, as the study is concerned with 
modelling the central area in detail, all central locations were sent 
-. . 
questionnaires, together with 7 in the intermediate area, included to 
provide extra SIC coverage should the response rate in the central area 
turn out to be low. Thus, in effect, intermediate area data was intended 
to supplement central area data, particularly in cases where a low response 
rate would mean that no information would be obtained for some SICS. For 
example, SIC 3 (Food, Drink and Tobacco) has only 1 firm in the central 
area, and so 1 firm of SIC 3 was surveyed in the intermediate area also to 
provide a 'safety net' in the event of non-response from the central area firm. 
~hus, 147 questionnaires were sent out, 140 to central area locations 
and 7 to intermediate area locations. 
2.1 SICS CovexeBby central and intermediate area firms 
2.3 Questionnaire Design 
Not only are there a large number of different types of work hour 
arrangements in operation in many organisations, but the terminology 
connected with these arrangements is not as yet standard. 3 examples 
from the study will show the problems involved: 
1) Specific start times between 0800 and 0900 are chosen by employees, 
but once the time is chosen, the employee must have arrived at work 
by that time. No day to day variation in start times is allowed. 
2) Start times are allowed at any time between 0900 and 0930, with day 
to day variation allowed within these limits. 
3) Start times are allowed at any time between 0800 and 1000, with day 
to day variation allowed within these limits. 
The above three arrangements were each considered by the employer operating 
them as 'flexible work hours'. The study team would have regarded 1) as 
employee chosen staggered hours; 2)  as limited flexible hours; and 3) as 
flexible hours. 
Thus, in designing the questionnaire (see Appendix B for a copy of the 
questions asked), it was important to define what was meant when questions 
relating to specific work hour types were asked. Fixed and flexible hour 
arrangements were defined at the top of the sheet, whilst the facility for 
identifying staggered hours was built into the section relating to fixed 
hours. (See Appendix C for a discussion of how this was done, together with 
explanations of other parts of the questionnaire). 
A further aspect of questionnaire design, again applicable to both 
stage 1 and 2 forms was the inclusion of spceat the end for respondents to 
'vent their feelings' about travelling conditions in Wakefield generally. 
It was noticeable when completed forms were received from both stages that 
approximately 50% of the forms had had comments written in this space. 
The comments themselves have not been analysed, and the 'question' was 
included simply to try to boost response rates by making the respondent 
feel that his or her particular comment might be taken into account in 
future alterations to the Wakefield transport system. However, in looking 
through completed forms, comments relating to the adoption of 'flexitime' 
or alternative work schedules or strategies to spread the peak seemed to 
appear regularly. This in itself is interesting as it tends to show that 
peak period travellers are aware of the benefits of peak spreading, and are 
aware of the adoption of alternative work hours as a possible means of 
achieving reduced peak period congestion. 
The comments are presented in summary in Appendix D for stage 1 and 
Appendix E for stage 2. 
2.3.2. The questions included in the Stage I questionnaire (See Appendix B) 
cavered: the following points: 
1) Details of numbers of employees, broken down by job category and sex. 
2) Details of numbers of employees, broken down by type of work hours 
and job category. 
3) Details of permitted start and finish times for different types of 
work hours. 
4) Details of on-site car parking facilities and the basis on which 
spaces were allocated. 
5) Whether a works bus service was provided. 
6) Whether the firm would agree to a number of their employees being 
surveyed at a later date. 
The questionnaire, therefore, is concerned mainly with employee numbers, 
their job categories and the hours they work, with some background information 
about ease of parking also being sought. 
2.3.3. Some time was spent considering how best to preserve the confidentiality 
of responses. It was eventually decided to use a sequential numbering 
system, thus obviating the need to write the name of each individual surveyed 
site on the actual questionnaire form. A master list of firms' names, 
addresses, zones and SICS was kept at I.T.S., each site having a unique 
identifying number (the master list remains at I.T.S. and will be destroyed 
at study completion in August 1981). The identifying number was printed 
on each respective questionnaire, so that the responses could be related to 
their sites on return. In all subsequent analyses firms are referred to by 
number only, but it was necessary for the study team to know which firms had 
responded for follow up purposes. 
2.4 Questionnaire Testing 
An important aspect of questionnaire design is the ability to elicit 
all required information from the respondent, whilst still preserving at 
least a superficial element of simplicity. The stage 1 questionnaire is 
not a long document, and has proved in all but the largest organisations 
to have been relatively easy-to complete. 
It was tested in two large organisations, one manufacturing and one 
administrative, before it was circulated. Both organisations operated a 
range of work hour types and employed over 150 people. In both tests the 
questionnaire was taken by a member of the study team to the Personnel 
Manager of the organisation, and completed in approximately 5 minutes. 
Comments received from the respondents were not unfavourable, and together 
with comments received from colleagues of I.T.S. involved in questionnaire 
design, this gave the study team confidence in the questionnaire's ability 
to collect the necessary information, whilst causing a minimum amount of 
disruption to the workings of the responding organisations. 
2.5 Questionnaire Circulation 
2.5.1 147 questionnaires were sent out, as explained in 2.2. Of these 
147, 26 were returned by the G.P.O. as 'gone away' (all central area 
locations). These 26 included the 8 'doubtfuls' identified earlier 
(section 1.9) together with a further 18 which were considered 'suspect' 
but were included in the survey circulation. 
Thus, the total circulation figure was reduced to 121 (147-26). 
Two firms had moved from central area locations to intermediate area locations 
between 1976 (Census of Employment) and 1981 (Survey), and so the circulation 
figures were again adjusted to take this into consideration. Thus, the 
figures were as follows: 
Total sent out - 147 - 26 = 121 
of which : Central area - 140 - 26 - 2 = 112 
Intermediate area = 7 + 2  = 9 
2.5.2 Questionnaires were circulated by post, but with no preliminary 
warning letter. It was thought that by sending out questionnaires 'cold' 
in this way the chances of refusal might be reduced, since it would be 
almost as easy for a firm to complete and return the questionnaire as it 
would be to write a letter refusing to take part. In fact, only 5 firms 
responded protesting at inclusion in the survey, but it is impossible to 
assess how the response rate would have heen affected by a preliminary letter. 
Each questionnaire was accompanied by a covering letter (Appendix F), 
which explained the purpose of the survey, the need for the information and 
assured the confidentialityof replies. Also included with each 
questionnaire was a 1st class reply-paid envelope. 
2.5.3 ~ l l  Stage 1 questionnaires were sent out on Friday January 23rd 
1981, the majority of responses arriving during the following fortnight 
(January 26th - February 6th). A series of follow-up phone calls were 
made to non-responding firms on February 9th, and again on and after 
February 13th, with the intention of obtaining responses particularly from 
firms in SICS which were under-represented by the responses received so 
far. Additionally, follow-up letters (Appendix G )  together with replacement 
questionnaires, were sent out to 9 large employers in the central area on 
February 9th. The phone calls produced a further 8 responses, and the 
letters a further 7. 
2.6 Cenkral Area Response Rates 
2.6.1 Table 2.2 shows the response rate to central area Stage 1 circulation 
in terms of numbers of firms by SIC. In summary it shows that of the 112 
firms sent questionnaires, 27 (24.1%) responded, filling in the questionnaire 
and agreeing to discuss possible participation in Stage 2; 20 (17.9%) 
responded filling in the questionnaire but not agreeing to discuss possible 
Stage 2 participation; 5(4.5%) responded not having completed the 
questionnaire (either objecting to having been sent a quegtionnaire or not 
having sufficient time to complete it); and 60(53.6%) did not respond at 
all, despite follow-up letters and phone calls. 
Table 2.3 shows corresponding figures to Table 2.2, but for the 
numbers of employees that the firms represent. Thus, the 112 firms circulated 
with questionnaires represent 5432 employees; the 27 firms agreeing to 
discuss Stage 2 participation represent 2032 employees, which is 37.4% of 
the original 5432; the 20 firms not agreeing to discuss Stage 2 participation 
represent 1463 employees (26.9% of the original 5432); the 5 firms not wishing 
to participate in Stage 1 represent 440 employees (8.1% of 5432); and the 60 
firms not responding represent 1497 employees (27.6% of 5432). Thus it can be 
seen that although only 27 firms (24.1% of the original 112 firms surveyed) 
agreed to potential Stage 2 participation, they represented more than one- 
third of the total number of employees working in the 112 firms. 
Overall, 47 central area firms responded to Stage 1 (42%), representing 
3495 employees (64.3%). 
TABLE 2.2 STAGE 1 RESPONSE (FIRMS) 
Central  Area 
1 2 3 4 5 
No. f irms not 
responding 
t 0 
Stage I ( % )  
1 (100) 
2 (66.7) 
SIC 
- 
3 
Notes 
i)  A l l  firms i n  col .  2 were sent  Stage I quest ionnaires.  
No. firms 
not agreeing 
t o  Stage 2 
($1  
27 
Tota l  
ii) Percentages i n  c o l s  3 - 6 a r e  of t h e  t o t a l  number of f irms with 
1 5  employees i n  each SIC. 
No. firms 
not wishing 
t o  p a r t i c i p a t e  
i n S t a g e I ( 8 )  
Total  No. 
firms w i t h a  
15 employees 
1 
i i i )  Cols. 3 and 4 represent  f irms f o r  which we have up t o  da te  information. 
No. f i r m s  
agreeing t c  
Stage 2 
(%) 
22 
112 
i v )  Firms i n  cols .  5 and 6 d id  not  provide any inf i rmat ion,  the re fo re  
1976 employment f i g u r e s  a r e  used. 
9 (40.1) 
27 (24.1) 
5 (22.7) 
20 (17.9) 5 (4 .5 )  
8 (36.4) 
60 (53.6) 
- 
TABLE 2.3 STAGE 1 RESPONSE (EMPLOYEES) 
Central Area 
I par t ic ipa te  (1976 ($1 1 (1976) ($1 I 
SIC 
Notes 
i )  Percentages i n  cols 3 - 6 are  of the  t o t a l  number of employees 
i n  each SIC 
Total No. 
employees i n  
firms with2 
i i )  Col. 2 is a combination of 1976 and updated employment f igures ,  and 
therefore cannot be taken as a def in i t ive  employment f igure  f o r  1981. 
iii) Cols. 3 and 4 contain employment figures from Stage 1 returns.  
No. employee; 
i n  f i r m s  
agreeing t o  
i v )  Cols 5 and 6 contain employment figures from the 1976 census of 
employment. 
v )  Employee numbers for  firms.not responding a re  taken from the  1976 
Census of Bnployment, and must therefore be t rea ted  with caution, 
being 5 years out of date (see  2.21. 
No.employees 
i n  firms not 
responding 
No. employees. 
i n  firms not 
agreeing 
No. employees 
i n  firms not 
wishing t o  
2.7 Intermediate Area Response Rates 
2.7.1 Tables 2.4 and 2.5 show response r a t e s  f o r  t he  intermediate area 
by SIC, and correspond t o  Tables 2.2 and 2.3 respectively.  Intermediate area 
response r a t e s  are  based on a t o t a l  surveyed population of 9 firms accounting 
for  1,126 employees. 
A comparison of Tables 2.2 and 2.4 shows the  degree of success achieved 
i n  obtaining Intermediate area data t o  supplement gaps i n  Central area  data. 
Intermediate area  responses gave SIC coverage for  groups 6 ,  7, 15 and 27 
(metal manut'acture, mechanical engineering, clothing and footwear, and 
administration respect ively) ,  two of which were already covered by Central 
area responses (15 and 27). Agreement t o  Stage 2 par t ic ipat ion was received 
for  SICs 15  and 27 only, again duplicating Central area  responses. (In 
f a c t ,  t he  two firms involved were those t h a t  had relocated between 1976 
and 1981, and were or ig ina l ly  included i n  Central area c i rculat ion - see 
2.5.1). 
Tables 2.4 and 2.5 show i n  summary tha t  9 firms were surveyed i n  t he  
Intermediate area, accounting f o r  1,126 employees. Of these,  2 firms agreed 
t o  discuss Stage 2 part ic ipat ion (22.2%) representing 521 employees (46.3%) ; 
2 firms did not agree t o  discuss Stage 2 par t ic ipat ion (22.3%), representing 
378 employees (33.6%) ; and 5 firms did not respond (55.6%) accounting f o r  
227 employees (20.2%). 
2.8 Response Rates by SIC 
2.8.1 Table 2.6 shows SICS ident i f ied  i n  the  Central area  against responses 
per SIC for  both Central and Intermediate areas. 
Table 2.6 Central Area SICs by SICs covered by Central and Intermediate 
Area Responses 
SIC i n  SIC responding 
Central area  (Central and Intermediate areas)  
This general t ab l e  shows tha t  a l l  SICs ident i f ied i n  t he  Central area have 
been covered by e i the r  Central o r  Intermediate area responses, with t h e  
-. . 
TABLE 2.4 SWGE I RESPONSE (FIRMS) 
Intermediate area 
Note 
-
Firms i n  the  intermediate area  were surveyed i n  order t o  expand t h e  
range of SICS available i n  t he  central  area. 
TABLE 2.5 STAGE I RESPONSE (EMPLOYEES) 
Intermediate area 
exceptions of SIC'S 3 and 17 (Food, Drink and Tobacco and Timber/Furniture 
respect ively) .  Only 1 firm i n  each of these SICS was iden t i f ied  as 
employing >15  people i n  t he  Central area  (160 i n  SIC 3 and 18 i n  SIC 17 
according t o  1976 f igures) .  
Response figures by SIC are given i n  d e t a i l  i n  Tables 2.2 t o  2.5 
( s p l i t  by Central and Intermediate areas) but are  presented i n  summary i n  
Table 2.7 as overal l  percentages of firms and employees iden t i f ied  i n  t he  
Central area. 
The t ab l e  shows t h a t  SICS 3 and 17 are  not covered, but they have 
a low representation i n  t he  Central area anyway  able 2.2); SICS 20, 22, and 
24 (construction, Transport and Comunication, and Insurance, Banking e tc .  
respectively) have low response r a t e s  for  firms, but responses for  SIC 22 
cover more than half t h e  employees iden t i f ied  i n  t he  Central area  i n  t h a t  
SIC, whilst SIC 29 has a low representation i n  the  Central area (3.1% of 
employees - Table 2.3). SIC 24 i s  t he  only doubtful area i n  terms of both 
firm and employee responses. 
Table 2.7 Overall response from Central and Intermediate areas 
as a percentage of Central area firms and employees by SIC 
* t h i s  high percentage i s  produced by a firm of SIC 15 being surveyed 
i n  the  Intermediate area and employing more people than were employed 
i n  a l l  Central area  firms with 1 5  or more employees i n  SIC 15. 
** t h i s  f igure a lso includes intermediate area  responses. 
2.9 Analysis of Response 
2.9.1 I n  analysing Stage 1 responses, we are  concerned with building 
up as detai led a p ic ture  of Central area work hour pat terns  a s  possible. 
To t h i s  end we apply the  assumptions specified i n  2.1, and assume tha t  
responses obtained from the  intermediate area are  t ransferable  t o  t he  Central 
area. Thus, t he  s p l i t  between the two areas now becomes basical ly  i r re levant ,  
and analysis i s  presented i n  terms of Central area  only, but using data 
collected from both areas .  
Data from 2 firms &I t h e  Tntermediate area,  (one each i n  SICS 6 and 7,metal 
manufacture and mechanical engineering respectively) a r e  not included i n  
tables  2.8 and 2.9 o r  i n  t he  discussion concerning these tab les ,  since there  
are  no firms i n  these categories i n  t h e  Central area. 
2.9.2 Analysis of Stage 1 responses i n  terms of the  range of type of 
work hours currently i n  operation i s  presented i n  t ab l e s  2.8 and 2.9. 
Table 2.8 shows the numbers of firms surveyed per SIC working each of 
t he  work hour combinations iden t i f ied  from the  survey response. From t h e  
t ab l e  it can be seen t h a t  f ixed and staggered hours i . e .  no var ia t ion i n  s t a r t  
time from day t o  day, form the  l a rges t  groups of work hours (36.7% and 38.8% 
of t he  response respect ively) ,  whilst  f l ex ib le  hours a r e  only worked by 4.1% 
of the f i r m s  responding. 10 firms i n  t o t a l  ( i . e .  20.4% of t h e  51  firms 
responding) have a combination of work hour arrangements. 
In  terms of var ia t ion  by SIC, t ab l e  2.8 shows t h a t  SIC 27 (Administration) 
has the  la rges t  var ia t ion i n  types of work hours, with a predominance towards 
fixed and staggered hours, whilst  t he  next l a rges t  var ia t ion is  shared by 
SIC% 21, 24, 25 and 26 (Gas, E lec t r i c i t y  and Water ; Insurance and Banking ; 
Professional and Sc ien t i f ic  Services; and Miscellaneous Services respectively).  
SIC 23 ( ~ i s t r i b u t i v e  Trades) has a predominance of staggered hours, whilst  
SIC'S 1 5  and 18 (Clothing and Footwear, Paper Printing and Publishing) work 
only staggered hours. 
The s i z e  of t he  response r a t e  means t h a t  for  a l l  SICS with t he  exception 
of 21 (Gas, E lec t r i c i t y  and Water) where 100% of firms responded, t h e  information 
i s  incomplete, and the  spread of work hour types can only be taken as  indicative 
not def ini t ive  . 
-. . 
TABLE 2.8 SIC BY TYPE OF WORK HOURS - STAGE 1 RESPONSES (FIRMS) CENTRAL AREA 
SIC 
15 
18 
Flexible 
Hours 
24 
25 
26 
27 
Total 
Fixed 
Hours 
2 
2 
(4.1%) 
Staggered 
Hours 
2 
2 
1 
1 
3 
3 
18 
(36.7%) 
Fixed Hours 
and Flexible 
Hours and 
Rotating Shi f t s  
Fixed and 
Flexible 
Hours 
2 
2 
1 
6 
19 
(38.8%) 
Staggered Hours 
and Flexible 
Hours and 
Rotating Shifts 
Staggered 
and 
Flexible 
Hours 
Total 
2 
2 
1 
1 
1 
4 
(8.2%) 
Staggered 
Hours and 
Rotating 
Shif ts  
2 
2 
(4 .1%) 
1 
1 
2 
(4.1%) 
1 
(2.0%) 
1 
(2.0%) 
4 
4 
5 
15 
49 
(100% 
2.9.3 Table 2.9 shows the  s p l i t  of work hours i n  terms of employee numbers 
per SIC surveyed. The t ab l e  shows tha t  staggered hours a r e  the  most common 
type of work hour arrangement, accounting for  49.6% of t he  employees i n  
the  firms responding. Fixed hours account for  31.6% of employees; whilst  
f l ex ib le  hours account for  17.6%. 
The variation i n  work hour types by SIC i n  summary shows tha t  f lex ib le  
hours i n  general are  l e s s  widely used, the  highest.occurrences being i n  SIC'S 
21, 27 and 22 (Gas, E lec t r i c i t y  and Water; Administration and Transport/ 
Communication respectively).  As would be expected, those services dealing 
with offering services t o  t he  public, such as  shops and banks (SICS 23 
and 24) have a heavy rel iance on fixed and staggered hours. Manufacturing 
firms (e.g. SICS 15 ,  18 and 20) a l so  have a reliance on fixed and staggered 
hours. In terms of opportunities f o r  a l te r ing  work hours, SIC 27 (Administration) 
would seem t o  present t h e  most l i ke ly  opportunity for  fur ther  introduction of 
f lex ib le  hours, through the  combination of t he  type of work involved - mainly 
office basea and the  high proportion of employees (65.2%) not cllrrently working 
f lex ib le  hours. 
2.10 Grossing-up Procedure 
2.10.1 The grossing-up of responses in to  the Central area  base s i tuat ion 
was done i n  a r e l a t i ve ly  straightforward manner: 
i) t he  percentage s p l i t  of employees working d i f fe ren t  work hour 
types per SIC was calculated from the  responding sample; 
ii) t he  percentage s p l i t s  from i) were applied t o  t he  t o t a l  number 
of employees per SIC i n  t he  Central area iden t i f ied  from both 
survey responses and 1976 Census of Employment figures for  firms 
- 
not responding t o  the  survey. 
Thus, percentage s p l i t s  were calculated on the basis of t he  combination of 
Central and Intermediate area  responses, but applied t o  t h e  t o t a l  employment 
by SIC i n  t he  Central area  only. 
Table 2.10 presents t he  base s i tua t ion  as  grossed up from survey responses 
using t h e  above method. In  swnmary it shows the  following overal l  percentage 
s p l i t  between work hour types: 
- .  
Fixed Hours Staggered Hours Flexible Hours Rotating Shi f t s  
31.6% 49.6% 17.6% 1.2% 
TABLE 2.9 SIC BY NUMBERS OF EWLOYEES BY TYPE OF WORK HOURS 
(STAGE 1 RETURNS) 
TYPE OF WORK HOURS 
Note 
-
i) The t o t a l  employee f igure  of 3353 represents a l l  Stage 1 E?mrn~ 
with the exception of 663 employees i n  SIC 27 f o r  whom the  type 
of work hour information was not given, and 378 employees i n  
SIC'S not found i n  t he  Central area. Thus 3353 + 663 + 378 = 4394,. 
which i s  t h e  t o t d  number of employees represented by firms respond~ng 
t o  Stage 1 (Tables 2.3 and 2.5). 
i i )  Percentages given are of t he  t o t a l  number of employees per  SIC 
i n  responding firms i n  both Central and Intermediate areas,  and form 
the  basis of t he  grossing-up procedure. 
-. . 
The Central area ,  therefore,  has as  a base s i tua t ion  a predminance of 
staggered hours, closely followed by fixed hours. Flexible hours do not 
emerge as being widely used, and rotat ing s h i f t s  form an extremely small 
section of work hour types. 
2.11 Analysis Technicali t ies 
Analysis of t h e  completed questionnaires was carr ied out on Leeds 
University's Amdahl V7A computer, mainly using SPSS ( S t a t i s t i c a l  Package 
for  the  Social Sciences) package programs, but a lso using some purpose 
writ ten Fortran programs. 
TABLE 2.10 BASE SITUATION FOR CENTRAL AREA FROM STAGE 1 
SURVEY RESPONSES 
TYPE OF WORK HOURS (Numbe~ of Fmployees) 
Note 
The t o t a l  f igure of 5254 represents Central area  employment figures 
i n  firms with 215 employees as  on Table 2.3 with t he  exception of 
SIC'S 3 and17,  for  which there  i s  no survey data, thus 5254 + 160 + 
18 = 5432. 
3. THE EMPLOYEE AT WORK SURVEY (STAGE 2) 
3.1 Objectives 
The main aims of t he  Stage 2 surveys were t o  provide a r r i v a l  a t  work 
prof i les  ( see Section 1.61, and t o  obtain background data on individual 
employees (see Section 1 .7) .  
3.2 Questionnaire Design 
3.2.1 The questions included i n  the  Stage 2 questionnaire (see Appendix HI 
covered the following points: 
i )  
ii) 
iii ) 
i v )  
v )  
v i  ) 
v i i )  
i x  ) 
x 
the  or igin  of t he  journey t o  work; 
de t a i l s  of mode and elapsed time of the  journey t o  work; 
de t a i l s  of bus service used i n  journey t o  work; 
de t a i l s  of type of car t r ave l  i n  journey t o  work; 
de t a i l s  of where t he  car was parked a t  t he  destination; 
work hour arrangements; 
a r r iva l  a t  work, s t a r t  work and leave work times; 
household s t ruc ture  ; 
whether t he  respondent would agree t o  an interview a t  home 
with h i s  or  her family. 
3.2.2 Design points spec i f ic  t o  t h e  Stage 2 questionnaires revolved 
around not asking questions t o  which respondents might possibly object 
(par t icu la r ly  i n  the  'personal de t a i l s  ' sect ion) .  To t h i s  end, ages, 
for  example, were grouped in to  categories,  ra ther  than asking the  respondent 
t o  provide h i s  or  her  exact age. 
3.2.3 One of t he  i n i t i a l  aims of t he  Stage 2 survey was t o  iden t i fy  a 
sample of employees wil l ing t o  take par t  i n  a Stage 3 survey ( ~ m p l o ~ e e  
a t  Home : see Section 1.8).  I n  order t o  do t h i s  d e t a i l s  of Enusehold 
s t ructure  were collected,  together with information which would be used t o  
ident i fy  t he  head of t he  household. This was t o  be done based on a 'HATS' 
- type l ife-cycle basis  (~ones.;1978; Carpenter, Clarke and Dix, 1980) which 
necessitates identifying the  ages of a l l  household members, t h e i r  educational 
or employment s ta tus ,  and the  head of household. Thus, t h e  household section 
of the  questionnaire was included t o  obtain de t a i l s  of t he  po ten t ia l  Stage 3 
sample. However, study constraints,  retimetabling of t he  major tasks  
involved and low response ra tes  t o  Stages 1 and 2 have meant t h a t  t he  Stage 
3 survey has had t o  be abandoned, and so the  household s t ructure  data can 
now only be used as  background information. 
However, a t  t he  design stage of t he  Stage 2 survey, a t ten t ion  was paid 
- 
t o  t he  inherent problems of identifying not only the household s t ructure  i n  
general, but t he  head of household i n  par t icular .  It was f e l t  i n  the  l a t t e r  
case t ha t  simply asking who was thehead of t he  household was insuff ic ient ly  
precise i n  def ini t ion since the term 'head of household' could have been 
perceived different ly  by different  respondents. To avoid t h i s ,  f i l t e r  
questions were included identifying the  main wage earner of t h e  household 
together with h i s  or  her age group, and tha t  person was then assumedto be 
head of household. 
3.3 Questionnaire Testing 
3.3.1 The questionnaire was tes ted  amongst a number of employees of West 
Yorkshire County Council, and no problems emerged e i the r  i n  design or  i n  
the coding of responses. Secondary t e s t s  were carr ied out amongst colleagues 
a t  ITS experienced i n  questionnaire design, and again no d i f f i c u l t i e s  were 
perceived. 
3.4 Sampling 
3.4.1 I n i t i a l l y  it was thought t h a t  t he  stage 1 response would be l a rge  
enough t o  enable a select ive sample of potent ia l  of Stage 2 part ic ipants  
t o  be drawn up. However, as  Chapter 2 shows, Stage 1 responses were not 
l a rge  enough t o  enable select ive sampling, and i n  t he  event a l l  employers 
who agreed t o  potent ia l  Stage 2 part ic ipat ion were surveyed, unless t h e i r  
workforce arrived outside t h e  peak period (e.g. night clubs, cinemas). 
Within individual firms questionnaires were c i rculated t o  a l l  employees. 
3.5 Survey Implementation 
3.5.1 The Stage 2 surveys were implemented as  Stage 1 responses were 
s t i l l  being received. The sequence of events once a firm had agreed t o  
discuss Stage 2 part ic ipat ion was as  follows: 
i) a member of t he  study team contacted a management representative 
by phone t o  arrange a date for  a meeting t o  explain what would be 
involved i n  t h e  survey. 
ii) A t  t he  meeting, copies of t he  questionnaire and covering l e t t e r  
were shown t o  t he  management representative,  and any d i f f i cu l t i e s  
perceived by the  f i r m  were dealt  with. (1n only one case did t h i s  
involve a s l i gh t  res t ructur ing of t he  questionnaire, where job 
categories were replaced by codes more familiar t o  t he  employees, 
but which corresponded t o  t he  'professional-marginal, technical- 
c l e r i ca l ,  manual-shop f l o o r E  categories on the  or ig ina l  questionnaire) 
iii) The~management representative agreed t o  allow t h e  survey t o  take 
place e i t he r  a t  t he  meeting, or a t  a l a t e r  date a f t e r  consultation 
with t rade  union representatives.  No firms refused t o  take par t  
a t  t h i s  stage. 
i v )  The questionnaires and covering l e t t e r s  (see  Appendix J f o r  a copy 
of the  covering l e t t e r )  were e i ther  delivered or  sent t o  t h e  firm, 
and c i rcu la t ion  d e t a i l s  were arranged by the  firm. 
v )  Completed questionnaires were e i ther  sent back t o  t he  study team, 
o r  collected from the  f i r m .  
3.5.2 There was only one occurrence of a firm subsequently ref'using t o  
allow Stage 2 t o  proceed a f t e r  it had i n i t i a l l y  agreed t o  discuss par t ic ipat ion 
i n  the  Stage 1 questionnaire. No reason for  re fusa l  was given. 
3.6 Response Rates 
3.6.1 The response r a t e s  between individual firms varied qu i te  markedly 
(Table 3 .1) ,  and it is  thought t h a t  t h i s  was due t o  t he  ways i n  which t h e  
survey was regarded by the  person i n  the  firm responsible for  in te rna l  
c i rculat ion of questionnaires. It was noticeable t ha t  those firms whose 
management representative appeared interested i n  both the  survey and the 
overall  aims of t he  study provided a re la t ive ly  high response ra te .  Table 3.1 
also shows the date on which t h e  questionnaires went t o  t h e  firms, and the  
date on which they were received by the  study team a f t e r  completion. In  
some cases the  elapsed time was as  long as 2 months. 
-. . 
The responses from f i r m  no. 117 were sent back t o  t he  study team but 
never received, despite attempts t o  t rack them down. 
TABLE 3.1 RESPONSE RATES TO STAGE 2 BY FIRM 
111 
Firm 
Number 
~~ - ~ ~ ~ - 
113 
114 
117 
121 
'This f i r m  has <15 employees, 15utaccording t o  the  1976 Census of ~m~loyrnent'  i had >15 
it was therefore included i n  t he  Stage 1 survey,.and agreed t o  Stage 2. It i s ,  i n  f ac t ,  
a subsidiary pi' a l a rge r  employer wkich. a l so  agreed.30 Bt~lge Z', <nd:. ~ l l t h o u ~ h  i t .was  not 
indi?rj2duslLy -s;v.weyedl .: tkepe%ent,- -firm ciro&atedsfuest26nnai~es.. t c ~  it 'arid-nanged. tb' 
as  being from a different  location.  
SIC 
127 
- 
136 
~ 
22 
21 
23 
21 
Employees 
(See Fig 1) 
23 
27 
~ - ~ -~ 
9 
9 
10 
10 
Tot a1 
Responses 
(% 1 
11 
16 
234 
288 
38 
45 
2456 
Date 
Sent 
886 (36.1) 
142 
63 
Date I 
Received 
129 (55.1) 
85 (29.5) 
response 
gone missing 
12 (26.71 
1 5  110.6) 
37 (58.7) 
1912 
213 
2612 
2412 
1613 
2513 
response 
gone missing 
1913 
1012 
2012 
1414 
814 
3.6.2 Of the 51 firms responding t o  t he  Stage 1 survey, 27 i n  t he  Central 
area  and 2 i n  t he  Intermediate area agreed t o  discuss t h e  poss ib i l i ty  of having 
t h e i r  employees surveyed a t  work. 
Table 3.2 shows Cen t rd  area response figures f o r  firms by SIC, and 
Table 3.3 shows the  same information f o r  employees. 
A comparison of t ab l e s  3.2 and 3.3 shows the  respective proportions of 
firms and employees involved i n  Stage 2. For example, if SIC 27 i s  considered, 
it can be seen tha t  9 firms agreed t o  par t ic ipate ,  accounting for  40.1% of all 
firms of SIC 27 with 1 5  or  more employees i n  t he  Central a rea  (Cols. 2 and 
3 of t ab l e  3.2).  These 9 firms represent 925 employees, which account for  
60.6% of a l l  employees i n  firms of SIC 27 with 1 5  or more employees i n  the  
Central area  (cols .  2 and 3 of t ab l e  3.3). 8 firms of SIC 27 were surveyed i n  
Stage 2 ,  which i s  36.4% of a l l  firms of SIC 27 with 1 5  or  more employees i n  
the  Central area,  and 88.9% of firms of SIC 27 with 1 5  or  more employees i n  the  
Central area agreeing t o  take par t  i n  Stage 2 (cols. 4 ,  5 and 6 of t ab l e  3.2). 
The 8 firms surveyed represent 881 employees, which i s  57.7% of all employees 
i n  firms of SIC 27 with 1 5  or more employees i n  t he  Central area ,  and 95.2% of 
employees i n  f i m s  of SIC 27 with 1 5  or  more employees i n  t he  Central area  
agreeing t o  take par t  i n  Stage 2 (cols.  4 ,  5 and 6 of t ab l e  3.3). A l l  8 firms 
responded t o  Stage 2,  but not all employees i n  these 8 firms did so. Thus, 
whilst  t he  percentage response remains the same as  t he  percentage surveyed 
i n  t ab l e  3.2, it does not do so i n  tab le  3.3. It can be seen from col. 7 of 
tab le  3.3 t ha t  400 employees,responded t o  Stage 2,  representing 25.4% of t he  
t o t a l  number of employees i n  firms of SIC 27 with 1 5  or  more employees i n  the  
Central area ,  43.2% of employees i n  firms of SIC 27 with 1 5  or  more employees 
i n  the  Central area  agreeing t o  Stage 2, and 45.4% of employees i n  firms of 
SIC 27 with 1 5  or more employees i n  t he  Central area  actual ly  surveyed. (cols .  
8,  9 and 10 respectively of Table 3.3). 
3.6.3 The 2 firms surveyed i n  t he  Intermediate area together represented 
2.5% of the t o t a l  number of firms i n  t he  Intermediate area with 1 5  or  more 
employees. One of t he  firms was of SIC 1 5 ,  and was the  only firm of t ha t  SIC 
i n  t he  Intermediate area. The other was of SIC 27, and represented 4.8% of 
firms of SIC 27 W"ith15 or  more employees i n  t he  Intermediate area.  
The response f romthe  fin of SIC 1 5  was as  follows: it employed 357 
-. . 
people, and 42 responded, an 11.8% response ra te .  
TABLE 3.2 STAGE 2 RESPONSE (FIRMS) 
Central Area 
1 2 3 4 5 6 7 8 9 
I 
W 
w 
I 
i n  each SIC 
I I I I I I 
TABLE 3.3 STAGE 2 RESPONSES (EMPLOYEES) 
Inner Area 
sic Employees 
i n  firms 
agreeing 
t o  Stage 2 
% of t o t a l  Employees % of t o t a l  ' % of 
number of  i n  firms employees employees 
employees surveyed per SIC i n  i n  f i r m s  
per SIC i n  firms >15 agreeing 
firms >15 t o  Stage 2 
/ 
Employees 
responding 
- -- 
% of t o t a l  
no. of 
employees 
per SIC i n  
f i r m s  2 1 5  
% of 
employees 
i n  f i r m s  
agreeing 
t o  Stage 2 
i n  each SIC 
% of 
employees 
i n  firms 
surveyed 
per SIC 
27 
Total  
. . . . . ~ ~ ,  ~ ~ . . .  ~ . . .  . . . . .  
. . . - ~ . . .  , . , ,  
925 
2032 
60.6 
37.4 
881 
1935 
57.7 
35.6 
~ ~~ ~ ~ ~ 
95.2 
95.2 
- -- ~ ~ ~ ~ - - -  
400 
790 
~-~~ 
45.4 
40.8 
- - - - - - -  ~~-~ 
25.4 
14.5 
43.2 
38.9 
The firm of SIC 27 employed 164 people, which was 12.1% of employees in 
firms of SIC 27 with 15 or more employees in the Intermediate area. 54 
responses were received, which was 32.9% of the employees surveyed, and 4% 
of the number of employees in firms of SIC.27 with 15 or more employees in 
the Intermediate area. 
3.6.4 In terms of SIC coverage provided by the responses, Intermediate and 
Central areas together provide information for SICs 15 and 20 to 27. 
Referring back to table 2.6, it can be seen that Stage 2 responses have 
been obtained for all SICS identified in the Central area, with the exceptions 
of SICS 3 and 17 (Food, Drink and Tobacco and Timber/Furniture respectively), 
and, as discussed in Section 2.8.1, those SICs represent a very small 
proportion of Central area employment (3.3% of employees). 
Table 3.3 shows the percentage responses by SIC for the Central area only, 
in terms of percentage of total employees, percentages of employees in firms 
agreeing to Stage 2 and of employees in firms surveyed (cols. 8, 9 and 10 of 
table 3.3 respectively). It can be seen from these percentages that SICS 
25 and 26 (Professional and Scientific Services, and miscellaneous Services 
respectively) are sparsely covered by Stage 2 responses (2.9% and 2.5% of 
all employees in firms of SIC 25 and 26 with 15 or more employees), whilst the 
highest percentage coverage was obtained for SIC 21   as, Electricity and Water) 
responses accounting for 30.4% of all employees in SIC 21 in firms with 15 or 
more employees. 
3.7 Analysis ocBackground Data 
3.7.1 Table 3.4 shows a breakdown of the main modes used in the journey to 
work. The main mode was taken to be that which took the longest time. The 
table shows a predominance of car travel (66.7%), followed by public transport 
bus (20.2%). Of the other modes identified, Walk and Works Bus feature most 
strongly, although it must be noted that although 3.3% of respondents travelled 
by Works Bus - they all travelled to the same firm (NO. 96). 
Tables 3.5 and 3.6 show main mode broken down by SIC of mployer and job 
category of respondent respectively. 
Table 3.5 presents the data as collected, and whilst it cannot be generalised 
or grossed up to be representative of all firms in particular SICs due to the 
low representation in the sample, it shows that amongst the survey responses 
car travel predominates (66.7%) followed by public transport bus (20.2%). 
Table 3.6 shows the low proportion of manual-shop floor employees 
surveyed - 9.7% (which does not necessarily imply that there is a low 
proportion of manual-shop flobr employees in the Central area). Overall, the 
table shows that a high percentage of Professional-Managerial employees 
travelled by car (83.9% ) and 60.5% of Technical-Clerical employees travelled 
by car. The majority of manual-shop floor employees travelled by public 
transport bus (39.3%), 26.5% of technical-clerical employees travel by bus. 
3.7.2 Table 3.7 shows the distribution of arrival at work times for the 
sample of 877 employees giving the necessary information. Arrival times 
are split into 15 minute bands from 0700 to 1014. The data is taken for 
information supplied for Monday arrival time (no significant weekly variation 
emerging either from arrival times over the week, or traffic flows - see 
Chapter 4 and Appendix K). The table shows that the largest number of 
arrivals occur between 0815 and 0829, with a noticeable peak arrival hour 
of 0800 - 0859. 
Table 3.8 shows arrival times by job category of employee (in this case 
the total is 859 as 19 respondents did not complete the job category section 
of the form). The table shows that there is no difference in the pattern 
of arrival between Professional-Managerial and Technical-Clerical employees, 
the majority of both arriving between 0800 and 0859 (87.9% and 83.8% 
respectively). The peak 15 minute arrival period for both categories is 
0815 to 0829 (29.2% and 25.8% respectively). 
Manual-shop floor employees have a different arrival profile. The 
largest proportion (30.1%) arrive between 0715 and 0729, with a secondary 
'peak' between 0815 and 0844 (21.6%). 
Table 3.9 shows arrival times by SIC, and again shows the main peak 
arrival of 0815 - 0829. The main feature of note is that over 70% of SIC 
15 employees are at work by 0729, all other SICS having their main arrivals 
in the hour between 0800 and 0859. 
TABLE 3.4 MAIN MODE TO WORK (STAGE 2 RESPONSES) 
Mode 
Car 
Motor-cycle 
Cycle 
Walk 
B u s  
Tra in  
Works Bus  
Tota l  
Number 
591 
10  
8 
59 
179 
10  
29 
886 
% 
66.7 
1.1 
0.9 
6.7 
20.2 
1.1 
3 . 3  
100 
TABLE 3.5 MAIN MODE BY FIRM'S SIC 
TOTAL 42 13 105 129 45 76 10 12 454 886 
($1 (4.7) (1.5) (11.9) (14.6) (5.1) (8.6) (1.1) (1.4) (51.2) (100.0) 
- 
TABLE 3.6 MAIN MODE BY JOB CLASSIFICATION 
Number of missing observations = 20 
TABLE 3.7 ARRIVAL TIW3 AT WORK BY 15 MINUTE ?Ei?IODS (ALL RESPONDENTS) 
0915 - 0929 10  1.1 
0930 - 0944 10 1.1 
0945 - 0959 3 0.3 
'.2000- .-'.1014 1 0.1 
Non.=Peak 14  1.6 
Not a t  work 36 4.1 
. . 
Total  877 100 
Number of missing observations = 9 
TABLE 3.8 ARRIVAL TIME BY 15 MINUTE PERIODS 
BY JOB CATEGORY 
TABLE 3.8 (~ont/d.,) 
Not at work 
Number of missing observations = 28 
TABLE 3.9 ARRIVAL TIME BY 15 MINUTE PERIODS BY FIRMS' SIC 
TABLE 3.9 ( Cont/d. , ) 
Table 3.10 shows a r r iva l  times by whether t he  respondent i s  able t o  vary 
h i s  or her work hours from day t o  day. It would be expected t h a t  employees 
able t o  vary t h e i r  work hours from day t o  day would have a wider dis t r ibut ion 
of a r r i v a l  times than those unable t o  do so. I n  f ac t ,  t he  t ab l e  shows t h a t  
t h i s  i s  not the  case. There i s  no great  difference between percentage 
a r r iva ls  i n  the  different  time periods, and t h i s  might well suggest t ha t  the  
a b i l i t y  t o  vary work hours is  e i ther  not being f u l l y  u t i l i s e d ,  o r  t h a t  
respondents have s e t t l e d  in to  a s e t  pattern of a r r i v a l  times similar t o  t ha t  
- 
used by respondents not able t o  vary t h e i r  work hours. This i s  an in te res t ing  
and perhaps unexpected finding, and would seem t o  merit fur ther  research. 
The Stage 3 surveys were intended, among other things,  t o  investigate the  
reasons behind patterns of t r ave l  behaviour, but,  as  s t a t ed  previously, they 
have been abandoned due t o  study c ~ n s t r a i n t s .  
3.7.3 Analysis of personal character is t ics  of respondents is included in  
Appendix L,  a s  it i s  not of d i rec t  relevance t o  t he  study. 
3.7.4 Analysis of modal s p l i t  of respondents i s  included i n  Appendix 0 
for  the  same reason. 
3.8 Grossing U p  
3.6.1 The base s i tua t ion  i n  terms of work a r r iva l  p rof i les  per SIC and 
destination zone was grossed up par t ly  from Stage 2 re turns ,  par t ly  from 
Stage 1 returns and pa r t l y  from estimations using a c la ibrated curve 
f i t t i n g  technique. The way i n  which t h i s  was done does not form par t  of 
t h i s  report ,  and fo r  detai led discussions see May and Montgomery, 1981. 
3.8.2 Table 3.11 shows r e su l t s  of t he  grossing up process by SIC. It 
shows percentage a r r iva l s  over t h e  peak period (0745 - 0915). Table 3.12 
shows percentage a r r iva l s  f o r  each Central area destination zone over the  
same period (see f i g .  1 for  location of zones). 
It w i l l  be noticed i n  both tab les  t h a t  0745 s t a r t s  with 0.0%, and 0945 
f inishes  with LOO% ar r iva ls .  This i s  not saying tha t  a l l  employees arr ive 
between these times, it is  saying t h a t  the  1; hour period is taken i n  i so la t ion  
and t h a t  we are looking a t  pat terns  within t h i s  period ( see  Montgomery, 1981). 
3.8.3 Briefly,  a s  t h e  implications of t he  prof i les  shown on Tables 3.11 and 
-. . 
3.12 are discussed i n  a l a t e r  report  (May and Montgomery, 1981), Table 3.11 shows 
TABLE 3.10 ARRIVAL TIM& BY ABILITY TO VARY WORK 
HOURS FROM DAY TO DAY 
- 46a - 
TABLE 3.10 ( ~ o n t / d . ,  ) 
Number of missing observations = 12 
- 
1000 - 1014 
Non Peak 
Not a t  work 
Total  
($1 
C 
b 
TOTAL 
(%) 
1 
(0.1) 
14 
(1.6) 
36 
(4.1) 
874 
(100.0) 
YES 
( % )  
1 
(0.3) 
3 
(1.0) 
8 
(2.7) 
293 
(33.5) 
NO 
(%)  
0 
(0.0) 
11 
(1.9) 
28 
(4.8) 
581 
(66.5) 
TABLE 3.11 Grossed up a r r iva l  prof i les  by SIC for  t h e  
period 0745 - 0915 
Cumulative a r r iva l  ( % )  
Time Period ending 
TABLE 3.12 Grossed up a r r i v a l  p r o f i l e s  by Dest ina t ion  zone 
f o r  t h e  period 0745 - 0915 
Cumulative a r r i v a l  ($1  
Time per iod  ending 
t ha t  p rof i les  by SIC vary markedly one from another. For example, SIC 3 ( ~ o o d ,  
Drink and ~obacco )  has a noticeable peak of a r r iva l s  between 0846 and 0900, 
whilst SIC 1 5  (Clothing and Footwear) has a peak between 0746 and 0800. It i s  
most probable t ha t  t h i s  r e f l e c t s  t h e  prevalent type of work hours i n  operation 
i n  these SICS. 
Table 3.12 again r e f l e c t s  t he  current pat tern of work hours, but here t he  
differences between zones a r e  not a s  marked as  those between SICs; t h i s  i s  
probably due t o  t he  mixture of SICs present i n  each zone, with t he  overal l  
e f fec t  of cancelling a t  extremes. However, it i s  noticeable t h a t  within zone 3 
for  example, only 36.0% of employees have arrived by 0845, whilst  i n  zone 9 ,  
89.2% have arrived. For fur ther  comment and discussion see bfay and Montgomery, 1981 
3.9 Analysis Technicali t ies 
As ' in  Stage 1 analysis ,  completed questionnaires were analysed using 
Leeds University's Amdahl V7A computer, using solely  SPSS package programs. 
4. Traffic Surveys 
4.1  As s ta ted  i n  Chapter 1, val idat ion of t he  model output requires de t a i l s  
of journey times (delays) along selected l i nks  by time periods, whilst  updating 
and temporal disaggregation of 0-D matrices requires c lass i f ied  count data 
by time period. The col lect ion of t h i s  data involved t h e  organisation of 
t r a f f i c  surveys. 
4.2 Fig. 1.. showing Wakefield divided in to  t he  study area sections,  a lso 
shows the d i s t r ibu t ion  of t he  corridors used i n  the  dela~r surveys and the  points 
a t  which t h e  c l a s s i f i ed  counts were made. In  addition, it shows t h e  locations 
of 3 automatic t r a f f i c  counters put down by WYCC t o  co l lec t  data f o r  t h e  study. 
4.3 The t r a f f i c  surveys were a l l  carr ied out over t he  week of 17th - 21st 
November 1980. The roadside counts were undertaken by 6 temporary s t a f f  supplied 
from a pool by West Yorkshire County Council (although they were paid from study 
funds),  and supervised by members of t he  study team. The delay surveys were 
undertaken by postgraduate students from ITS, under study team supervision, and 
also by the  study team themselves. 
4.4 The sequence of events i n  organising the  roadside counts was as  
follows : 
1. Setting up the survey, which involved: 
i )  Identify t he  cordon crossing points where t r a f f i c  was t o  be counted. 
ii) Check t h a t  t he  coverage of t he  Inner cordon crossing points was 
'car-tight'  i . e .  t ha t  there  were no small s ide roads, o r  indeed major 
routes,  t h a t  were not being covered a t  some stage during the  week. 
iii) A t  each count point iden t i fy  a place for  t h e  counter t o  stand, preferably 
sheltered i n ' t h e  event of bad weather. 
i v )  Draw up a f i l e  f o r  each of t he  counters showing each t h e i r  programme 
f o r  t he  week, including: large scale  maps showing exactly where the 
crossing point was located; enumeration sheets divided i n t o  columns, 
one each f o r  cars ,  CV and Buses (Appendix M ) ;  and c lass i f ica t ions  
of vehicles (Appendix N ) .  
v )  Organise and attend a br ief ing meeting with t he  counters t o  explain 
t he  purpose of t he  c m t s  and t o  emphasise t h e  need f o r  accuracy i n  
terms of timing, i . e .  t ha t  each 5 minute period was t o  be exactly 
5 minutes. 
v i )  Run a s e r i e s  of checks on the  accuracy of t he  stopwatches t o  be 
used by counters t o  ensure t ha t  they were accurate t o  2 5 secs. over 
t he  2 hours (0730 - 0930) the counts were t o  l a s t  ( 4  of t he  10 watches 
checked f a i l ed  t o  meet t h i s  c r i te r ion) .  
v i i )  Notify t he  pol ice  t ha t  t he  surveys were taking place. 
2. Supervise t he  surveys on the  ground, which involved: 
i )  Ensuring t h a t  each counter was i n  t he  correct  posit ion per day for  
t h e  s t a r t  of t h e  count period. 
ii) Ensure t h a t  they had accurate stopwatches (pre-set by the  study 
team from G.M.T. s ignals) .  
iii) Collect completed enumeration forms a t  t he  end of t h e  count period, 
together with stopwatches and ensure t h a t  each counter knew 
where they were t o  be the  following day. 
In  t he  event, t h e  counters al l  proved t o  be very experienced, having carr ied 
out a large amount of similar work previously, mainly f o r  I4YCC. I n  t h e  event 
of any of them being unable t o  par t ic ipa te  for  any reason, they arranged them- 
selves fo r  somebody e l se  from t he  pool t o  replace them. 
The majority of t he  counters had t h e i r  own t ransport ,  and the  s i t e s  were so 
arranged t h a t  a l l  counts could be done from the r e l a t i ve  comfort of a car ,  
permission being sought from the  police for  one locat ion,  and from the  
management of a garage fo r  another. 
4.5 11 crossing points on the  Inner Cordon were iden t i f ied ,  together with 7 on 
the Outer Cordon (See Fig. 1.) 3 automatic t r a f f i c  counters were put down 
by WYCC a t  t he  points indicated on Fig. 1. Of t he  11 Inner Cordon crossing 
points,  1 was counted every day as  a control  (point 4 Northgate), t o  check fo r  
dai ly  var ia t ion i n  t r a f f i c  volume through the  week, and t h i s ,  together with t he  
data collected by t h e  automatic counters, has shown tha t  var ia t ion through the  
week is  negligible. 
Table 4 . 1  shows r e s u l t s  from the  control  point of t h e  c l a s s i f i ed  counts, 
and shows numbers of vehicles together with factors derived from the  average. 
For example, i n  the  0730 - 0930 inbound figures f o r  cars, 'Jle average over the 
5 days i s  1000.8 vehicles, t he  f igure  for Monday i s  1040 vehicles,  thus t he  
factor  = 1040 = 1.04. The %ble shows t h a t  the  highest and lowest factors  
1000.8 
7.30 - 
9.30 
Inbound 
7.30 - 
9.30 
Outbound 
TABLE 4.1 Daily Variation Factors for Flow Counts 
Source: Northgate (~olnt 4) Classified Count 17-21/11/80 
Number of vehicles (factor, as proportion of average) 
I Monday 1 Tuesday 1 Wednesday I Thursday I Friday I Average I 
------- 
Buses 
Cars 625(0.98) 640(1.01) 625(0.98) 653(1.03) 
---------- 
C.V. lbZ(0.89) 146(0.92) 158(0.99) 158(0.99) 
- - -- - - -. - -- - - - --- - - -- -. - -- -- - -- - - - - - - - - - - - - - - -. - -- -- -- -- - 
Buses 30(1.00) 29(0.97) 27(0.91 
i
---------- 
Total 797(0.97) 815(0.99) 810(0.98) 
7.45 - 
9.15 1 
Inbound 
7.45 - 
9.15 I 
Outbound 
Cars 
c'Vm 
Buses 
Total 
Cars 
c'V' 
Buses 
- - -- - 
Total 
844(0.99) 
llh(0.92) 
27(1.02) 
985(0.99) 
511(0.99) 
95(0.831 
21(0.96) 
- --- - - -- - - - -- T. 
627(0.95) 
I 
821(0.97) 
lbZ(1.15) 
Z~(1.02) 
990(0.99) 
523(1.01) 
llT(0.98) 
~l(0.96) 
--- --- - - -- - - . 
661(0.97) 
I 
873(1.03) 
96(0.78) 
23(0.86) 
992(0.99) 
511(0.99) 
126(1.06) 
~l(0.96) 
- -- --- - -- -- - 
658(1.00) 
I 
859(1.01) 
------ ------ 
128(1.04) 
26(0.98) 
1013(1.01) 
524(1.01) 
- 
116(0.97) 
22(1.01) 
- -- -- -- - - - - - 
622(1.01) 
I 
847(1.00) 
137(1.11) 
30(1.13) 
1014(1.02) 
520(1.00) 
141(1.18) 
24(1.10) 
. - - - - - - - -- - - - 
685(1.04) 
848.8 
- 
123.4 
26.6 
998.8 
517.8 
119.0 
21.8 
-- - - - -- --- 
658.6 
f o r  cars are  1.04 and 0.95 respectively;  for  C.V.s 1.20 and 1-00 respectively;  
for buses 1.16 and 0.86 respectively;  and for  t o t a l  vehicles 1.05 and 0.95 
respectively. Thus, t he  t ab l e  shows tha t  t he  dai ly  var ia t ion i n  flows over 
t h e  week i s  extremely small. 
Table 4.2 shows ac tua l  numbers of vehicles counted by the  automatic counters 
f o r  the  time periods indicated,  and again shows l i t t l e  var ia t ion  over t he  week. 
Table 4.3 shows var ia t ion factors  over t he  week for  inbound and outbomd f l o ~ s  
and again shows l i t t l e  var ia t ion.  
4.6 Tables 4.4 ( i )  t o  4.4 ( i v )  present the  data collected by the  c lass i f ied  
counts as  used as  input t o  t he  model. Although data f o r  dif ferent  s ta t ions  was 
collected on different days, var ia t ion over t h e  week i s  so s l i g h t  as  t o  enable 
one average day t o  be constructed. The counts for  individual s ta t ions  have 
been grouped into:  Inner Cordon ( s t a t i ons  1-11) Inbound ( t a b l e  4.4 (i) ) and Out- 
bound ( tab le  4.4 ( i i ) )  ; and Outer Cordon ( s t a t i on  12-18) Inbound  able 4.4 
(iii)) and Outbound  a able 4.4 ( i v ) ) ,  and show vehicle numbers by 5 minute time 
periods between 0730 and 0930. 
Briefly,  t he  tab les  show t h a t ,  a s  would be expected, more t r a f f i c  overal l  
crosses t he  Outer Cordon than the  Inner Cordon over t he  two hour period. Inbound 
car t r a f f i c  crossing the  Inner Cordon shows two main peaks - 0825 t o  0835 and 
0845 t o  0900, whilst  inbound car t r a f f i c  crossing the  Outer Cordon shows peaks 
of 0820 t o  0830 and 0845 t o  0855. 
4.7 Travel time runs,  together with t h e i r  resu l t s  and implications are  
discussed i n  the  modelling report  of t h i s  s e r i e s  (see  May and Montgomery, 1981). 
4.8 Analysis Technicali t ies 
Analysis was carr ied out using Leeds University's Amdahl V7A computer, 
using purpose written Fortran programs. 
- 54 - 
TABLE 4.2 Daily Variation Factors i n  Flow Counts 
Source : Automatic Counters (17 t o  21/11/80 ) 
2.3 Went- 
worth 
S t ree t  
out 1163 1170 1183 1140 1140 1159 
In 924 1394 1346 1143 
- ----- 
Out 947 903 90 9 884 892 907 
In 826 757 713 1162 1132 918 
Out 776 743 742 732 722 743 
TABLE k .  3 Daily Variation 'actors from Automatic Counters 
-- 
and Point 4 ( ~ o r t h g a t e )  Classified Count 17-21/11/80 
Factors are derived from calculating average inbound and outbound 
flows over t he  week, and then calculating the  dai ly  count as  a 
proportion of the  average, t he  resu l t  being the  factor .  
Source Mon. Tues . Wed. Thurs . F r i .  
24 hour 
Flow 
DenbyDaleRd. 
Westgate End 
*WentworthSt. 
Northgate (2)  
- 
Denby Dale Rd. 
Westgate End 
*Ventworth St .  
Northgate 
*Data for  Wentworth S t .  Inbound i s  s l i gh t ly  suspect, since t h i s  counter 
was a Pneumatic Tube, whereas those on Denby Dale Rd. and Westgate End 
were Inductive Loops. 
0.97/0.98 
0.99/0.99 
0.94/1.01 
- 1 -  
DenbyDaleRd. 
Westgate End 
*Wentworth St .  
Northgate 
(1 )  No data was obtained for  t h i s  point for  Friday. 
(2 )  Counts were not made over a 24 hour period. 
1.01/1.01 
0.99/1.01 
0.96/1.04 
1.02/0.97 
1.01/0.99 
0.99/1.00 
0.90/1.04 
0.99/0.95 
0.97/0.97 
0.99/0.99 
0.88/0.98 
- 1 -  
0.98/1.00 
1.02/1.01 
0.84/1.00 
0.97/0.99 
1.04/1.04 
1.05/1.05 
l . l0/1.01 
- / - 
0.95/0.94 
0.96/0.97 
0.98/0.98 
- 1 -  
+ 
1.0711.06 
- / - (1) 
1.10/1.02 
- / -  
0.98/0.99 
0.96/1.00 
0.81/1.00 
0.98/0.98 
0.99/1.00 
1.02/1.02 
0.82/1.00 
0.99/0.97 
0.99/0.98 
0.98/1.00 
0.78/1.00 
0.99/1.00 
0.97/1.01 
1.00/0.99 
1.27/0.99 
l . O l / l . O l  
1.00/1.00 
1.01/1.00 
1.22/0.97 
1.01/1.02 
1.02/1.01 
1.01/0.99 
1.23/0.97 
1.02/1.04 
1.02/1.00 
1.01/0.98 
1.18/0.98 
1.01/1.05 
T ~ L E  4.4 ( i )  Inbound Traffic Crossing t h e  Inner Cordon 
Direction of Traffic is  Inbound 
Data i s  f o r  Stations 1 t o  11 
Time End , 
735 
740 
745 
750 
755 
800 
805 
810 
815 
820 
825 
830 
835 
840 
845 
850 
855 
900 
905 
910 
915 
920 
925 
930 
Cars 
180 
146 
208 
209 
291 
339 
278 
281 
397 
401 
427 
445 
448 
387 
436 
483 
403 
429 
369 
279 
295 
247 
244 
229 
, 
CV 
47 
46 
46 
42 
49 
63 
44 
45 
50 
48 
48 
49 
44 
68 
58 
56 
62 
58 
64 
59 
70 
65 
56 
63 
Buses 
16 
7 
7 
4 
13 
11 
4 
8 
5 
10 
10 
9 
13 
14 
7 
5 
11 
11 
17 
11 
10 
6 
10 
7 
TABLE 4.4 (ii) Outbound T r a f f i c  Crossing t h e  Inner Cordon 
Direct ion of Tra f f i c  i s  Outbound 
Data is  f o r  S ta t ions  1 t o  11 
TABLE 4.4 ( i i i )  Inbound Traff ic  Crossing the Outer Cordon 
Direction of Traffic is  Inbound 
Data i s f o r  Stations 12 t o  18 
Time End 
735 
740 
745 
750 
755 
800 
805 
810 
81 5 
820 
825 
830 
835 
840 
845 
850 
855 
900 
905 
910 
91 5 
920 
925 
930 
Cars 
298 
333 
395 
467 
544 
487 
478 
585 
582 
641 
600 
680 
626 
588 
60 9 
546 
594 
535 
453 
402 
318 
337 
266 
274 
CV 
62 
85 
74 
80 
102 
118 
101 
73 
88 
64 
86 
90 
90 
97 
90 
106 
101 
112 
107 
97 
83 
106 
97 
96 
Buses 
12 
5 
4 
9 
9 
6 
8 
7 
7 
8 
9 
7 
12 
10 
6 
6 
9 
20 
15 
16 
7 
10 
6 
12 
TABLE 4.4 ( i v )  Outbound Traf f ic  Crossing the Outer Cordon 
Direction of Traff ic  i s  Outbound 
Data i s  fo r  Sta t ions .12 t o  18 
. 
Time End 
735 
740 
745 
750 
755 
800 
805 
810 
81 5 
820 
825 
830 
835 
840 
845 
850 
855 
900 
905 
910 
915 
920 
925 
930 
CV 
75 
89 
72 
90 
87 
89 
81 
80 
61 
95 
9 5 
99 
104 
120 
76 
90 
104 
91 
99 
126 
121 
135 
103 
106 
Cars 
---- 
256 
217 
226 
243 
295 
245 
274 
269 
296 
328 
286 
319 
348 
328 
286 
289 
321 
240 
256 
235 
217 
196 
200 
217 
Buses 
17 
9 
10 
17  
9 
1 0  
8 
7 
5 
7 
8 
7 
14 
7 
10 
16 
12 
4 
9 
16 
16 
10 
8 
9 
5. Conclusions 
5.1 There are  a number of points ra ised from the  imple.mentation of t he  
surveys : 
(i) Data bases 
( i i )  Circulation of questionnaire forms 
(iii) Response r a t e s  
( i v )  Data analysis.  
5.2 A major par t  of t he  preliminary survey work was concerned with identifying 
potent ia l  survey s i t e s .  As discussed e a r l i e r ,  it proved impossible t o  obtain 
an 'off  t he  peg' up-to-date l is t  of employers and corresponding employee numbers. 
It was f e l t  by the study team t h a t  an inordinate amount of time was spent i n  
compiling such a l i s t  from the  various data sources available,  and a l so  
surprising t h a t  no such l i s t  was available,  par t icular ly  from such bodies as  
Chambers of Commerce, o r  even West Yorkshire County Council Planning Department. 
5.3 The circulat ion of Stage 1 questionnaire forms was straightforward once 
the  sample base had been ident i f ied.  Stage 2, however, proved t o  be s l i gh t ly  
more d i f f i c u l t  insofar  as t he  study team was not i n  control  of how or  when 
forms were c i rculated amongst employees of individual firms. The methods of 
dis t r ibut ion and col lect ion of Stage 2 forms varied from firm t o  firm i n  t he  
study, depending on how the  management representative responsible for  t he  task 
viewed the  study. Ideal ly ,  it would have been desirable for  t he  study team t o  
devote a longer period of time t o  each f i r m ,  taking a personal hand both i n  
negotiations with t rade unions and the  actual  l og i s t i c s  of d i s t r ibu t ion  and 
collection.  In  a previous study (May, Montgmery and Wheatley 1980b) it was 
found tha t  a close involvement on the  par t  of t h e  study team l e d  t o  an 
extremely high response r a t e  (94%), and tha t  the  l e s s  d i r ec t ly  t he  study team 
was involved, t he  lower t h e  response r a t e  became. 
In t h i s  study t h e  resources available did not allow such close involvement 
i n  questionnaire d i s t r ibu t ion  and col lect ion,  and the  response r a t e s  are  
correspondingly low. 
5.4 It i s  f e l t  t h a t  i n  t h e  case of Stage 1 response r a t e s ,  a c loser  involve- 
ment on the  par t  of the  study team, perhaps t o  the  extent of interviewing each 
surveyed firm instead of c i rculat ing questionnaires, would have l e d  t o  &higher  
response ra te .  However, it is-conjectured tha t  t he  reason for  t he  sho r t f a l l  
i n  t he  projected response r a t e  of 66% i s  due i n  t he  most par t  t o  two main 
reasons : 
(i)  t he  s t a t e  of t he  econonqr a t  t he  time of t h e  surveys,, making employers 
f e e l  t h a t  t he re  were other issues of more immediate importance t o  
t he  day-to-day business of running the f i r m ;  
( i i )  many employers do not perceive the  benef i ts  t o  themselves of peak 
spreading unless they are  d i rec t ly  pointed out. This i s  borne out 
by examples of American organised a l te rna t ive  work hour schemes 
where large amounts of money were spent i n  media advertising t o  
encourage firms t o  par t ic ipate .  (May, Montgomery and Wheatley, 1980a). 
It i s  f e l t  t h a t  higher response r a t e s  i n  both stages of t he  survey might have 
been obtained from a combination of closer study team involvement, and an 
explanation of the  po ten t ia l  benefits  t o  be derived from peak spreading. 
5.5 Table 5.1 presents a summary of survey responses (stages 1 and 2)  together 
with estimates of t o t a l  numbers of employers and employees i n  both Central and 
Intermediate areas of Wakefield and forms a summary of background data t o  t he  
study, together with a summary of collected data used as input t o  t h e  modelling 
process. 
TABLE 5.1 SURVEY BACKGROUND AND SUMMARY RESULTS 
Firms 
i)  Total with >15 employees i n  central  area  
Estimated no. with(l5 employees i n  central  area 
Estimated t o t a l  number of firms i n  cen t ra l  area  
i i )  Total w i t h a 5  employees i n  intermediate area  
iii) Number of forms or iginal ly  sent out 
i v )  Number of forms returned by G.P.O. as 'gone away' 
v )  Total number firms surveyed i n  Stage 1 
v i )  Total number of responses from Stage 1 
Employees 
i)  Total i n  f i r m s  with -115 employees i n  central  area  
Estimated number i n  firms with <15 employees i n  cen t ra l  area  
Es t ima ted to t a l  number of employees i n  cen t ra l  area  
i i )  Total i n  f i r m s  with >15 employees i n  intermediate area  
i i i )  Total number of employees i n  firms surveyed i n  Stage 1 
i v )  Total number of employees i n  firms responding t o  Stage 1 
v )  Total number of employees i n  f i r m s  agreeing t o  Stage 2 
v i )  Total number of employees i n  firms surveyed i n  Stage 2 
v i i )  Total number of responses from Stage 2 
v i i i )  Total number of employees agreeing t o  Stage 3 
Central area  only 
Tot a1 
2 1 5  employees 
Forms sent out i n  Stage 1 
Forms received from Stage 1 
Forms with up-to-date 
information from Stage 1 
Agreeing t o  Stage 2 
Surveyed i n  Stage 2 
Responses from Stage 2 
Agreeing t o  Stage 3 
I 
Firms 
No. 
398 
112 
112 
52 
47 
27 
22 
21 
N/ A 
I 
Enployees 
No. 
7818 
5432 
5432 
3935 
3495 
2032 
1935 
790 
119 
% 
100 
28.4 
28.4 
13.1 
11.8 
6.8 
5.6 
5.3 
N/A 
% 
- 
100 
100 
48.4 
42 
24 
20 
19 
N/A 
% 
100 
69.5 
69.5 
50.3 
44.7 
26.0 
24.8 
10.1 
1 .5  
% 
- 
100 
100 
72.4 
64.3 
37.4 
35.6 
14.6 
2.2 
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List of comments for improvements in 
Wakefield travelling conditions from Stage 
1 questionnaire 
List of comments for improvements in 
Wakefield travelling conditions from Stage 
2 questionnaire 
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Stage 1 follow-up letter 
Employee (Stage 2 ) questionnaire 
Stage 2 covering letter 
Graph showing variation in distribution of 
arrival at work over the week 
Job classification and household details of 
Stage 2 respondents 
Manual classified count enumeration sheet 
Manual classified count vehicle classifications 
Survey control unit form 
Car travel characteristics of Stage 2 
respondents 
APPENDIX A 
Sunrmary of SIC Orders 
1. Agriculture, Forestry,  Fishing 
2. Mining and Quarrying 
3. Food, Drink and Tobacco 
4. Coal and Petroleum products 
5. Chemical and Allied Industries 
6. Metal manufacture 
7. Mechanical Engineering 
8. Instrument Engineering 
9. Elec t r ica l  Engineering 
10. Shipbuilding and Marine Engineering 
11. Vehicles 
12. Metal goods not elsewhere specified 
13. Texti les 
14. Leather, Leather goods and Fur 
15. Clothing and Footwear 
16. Bricks, Pottery, Glass, Cement e tc .  
17. Timber, Furniture e tc .  
18. Paper, Printing and Publishing 
19.  Other manufacturing industr ies  
20. Construction 
21. Gas, E lec t r i c i t y  and Water 
22. Transport and Comunication 
23. Distributive Trades 
24. Insurance, Banking, Finance, and Business Services 
25. Professional and Sc ien t i f ic  Services 
26. Miscellaneous Services 
27. Public Administration and Defence 
8- FOR EMPLOYEES WORKING FLEXIBLE HOURS: 
Please s t a t e  t h e  e a r l i e s t  and l a t e s t  permitted times of s t a r t i n g  and f in i sh ing  work: 
For how long have empioyees been allowed t o  work f l e x i b l e  hours 
I' y r s  mths 
FOX EIPLOYEES WORKING ROTATING SHIFTS: . 
Please indicate  t h e  hours of  t h e  s h i f t s  and t h e  numbers working each (as for today): 
FOR ALL E:4PLOYEES: 
S t a r t  
ilow many car  parking spaces a r e  reserved on t h e  
premises fo r  em~loyees workin8 a t  t h i s  s i t e ?  
Are a l l  t h e  avai lable  spaces usually f u l l  by 9.30 a.m.? 
e s  no 
Finish 
Please s t a t e  how t h e  a l loca t ion  of c a r  parking 
spaces is made: ( e . g .  on the bas i s  of senior i ty ;  
fll>:if, COIIIC,  Jit 'st ~ e r u e d ) .  
Professional/  
i4anaaerial 
Please indicate  with a t i c k  whether you a r e  wi l l ing  t o  discuss 
t h e  poss ib i l i ty  of  a survey of  some of your employees: 
( I j  y'?s, please g i v e  a name and telephone number 
so t h a t  we w i Z l  be ab le  t o  contact  you) 
Please t i c k  i f  you provide a works bus service:  To work 
I f  you have any suggestions about how t r a v e l l i n g  conditions i n  Wakefield might be 
improved, please wr i t e  them i n  t h e  space below. 
-. . 
Technical/ 
C le r i ca l  
From work 
Manual/ 
Shop f l o o r  
APPENDIX C 
Reasons for inclusion of specif ic  questions on the  Stage 1 questionnaire. 
1. Definitions: 
Given t o  ensure t h a t  each respondent completed sections requesting 
information about d i f fe ren t  types of work hours based t h e i r  responses 
on the  same def in i t ions ,  i . e .  t o  ensure cornpatability of response. 
2. Employee numbers s p l i t  by sex and job category: 
Included t o  ensure t h a t  de t a i l s  of a l l  employees were given, i.e. t h a t  
no ambiguities about who should be included were present. 
3. Job category by work hour type: 
Inc ludedto  obtain de t a i l s  of t he  range of work hours present i n  each 
firm, used l a t e r  i n  t he  grossing up and modelling processes. 
4. For employees working fixed hours: 
Included t o  iden t i fy  fixed hour and staggered hour employees. I f  s t a r t  
and f in i sh  times were the same f o r  a l l  employees, then it was considered 
t h a t  fixed hours were i n  operation, and the  permitted s t a r t  and f in i sh  
times were obtained. I f  s t a r t  and f in i sh  times were not the  same f o r  a l l  
employees, it was considered t h a t  staggered hours were i n  operation, and 
de t a i l s  of each schedule were obtained. 
5. For employees working f lex ib le  hours: 
Included t o  obtain t he  range of permitted s t a r t  and f in i sh  times, together 
with t he  length of time f lex ib le  hours had been i n  operation, as  it was 
thought t ha t  t h i s  may have affected the  uses t o  which t h e  f a c i l i t i e s  
offered by f lex ib le  hours were put. 
6. For employees working ro ta t ing  s h i f t s :  
Included t o  obtain work hour and job category de t a i l s  of employees working 
t h i s  type of work hour system. 
4, 5 and 6 above collected data which was a l so  subsequently used i n  
synthesising a r r i v a l  p rof i les  f o r  firms not responding t o  t h e  survey 
(see May and Montgomery, 1981). 
7. For a l l  employees: 
i) Car parking de t a i l s :  
Included as  background information, and as  information of use t o  a 
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more behaviourally orientated study which time and resource 
constraints did not permit. 
ii) Works bus service:  
As i) 
iii) Willing t o  discuss Stage 2 participation.  
i v )  Space for comment on current t rave l l ing  conditions i n  Wakefield. 
APPENDIX D 
Lis t  of comments from Stage 1 responses i n  response t o  asking for suggestions 
f o r  improvements i n  t rave l l ing  conditions i n  Wakefield. 
Comment 
Reduce bus fa res  
Provide a new bridge over t he  River Calder 
Construct a by-pass 
Provide a city-wide t r a f f i c  management scheme 
Restructure t he  Chantry Bridge area 
Widen Chantry Bridge 
Provide more parking spaces 
Re-open the pedestrianised c i t y  centre t o  t r a f f i c  
Stagger school hours 
Provide more peak period buses 
Introduce f lex ib le  work hours 
Introduce cheap peak period bus and t r a i n  fa res  
Introduce a park and r ide  scheme 
Promote car sharing 
Restructure the  one-way system 
Introduce t ransferable  bus and t r a i n  t i c k e t s  
Dispose of t he  exis t ing t r a f f i c  management scheme 
Total number of dif ferent  comments 
Total  number of comments made 
Number of times mentioned 
4 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
APPENDIX E 
Lis t  of comments from Stage 2 responses i n  response t o  asking for  suggestions 
f o r  improvements i n  t rave l l ing  conditions i n  Wakefield. 
Comment 
Reduce bus fa res  
Introduce f lex ib le  working hours 
Restructure t he  Chantry Bridge road system 
Provide more and cheaper car parking f a c i l i t i e s  
Public transport  should keep t o  i t s  timetables 
Improve standard and frequency of public transport  
Provide a r e l i e f  road f o r  through t r a f f i c  
Restructure t he  overa l l  t r a f f i c  system 
Provide another bridge over t he  River Calder 
Change school hours 
Introduce staggered work hours 
Improve r a i l  commuter services 
Introduce express bus services 
Introduce organised car-sharing schemes 
Introduce more one-way t r a f f i c  schemes 
Introduce more urban clearways 
Put conductors back on buses 
Provide more peak period buses 
Introduce t r a f f i c  l i g h t s  a t  unsignalled junctions 
Others ( 3  or  l e s s )  
Total number of d i f fe ren t  comments 
Total number of comments made 
Number of times mentioned 
39 
32 
23 
21 
20 
18 
1 5  
12 
11 
11 
7 
7 
6 
6 
5 
5 
5 
4 
4 
44 
APPENDIX F 
From the Institute for 
Transport Studies 
Leeds 
LS2 9JT 
Telephone (0532) 31751 
Ext. 7216 
Director and Professor 
of Transport Engineering: A. D. May 
Professor of 
Transport Economics: K. M. Gwilliam 
Dear S i r  o r  Madam, 
l'he I n s t i t u t e  f o r  Transport S tudies ,  a c t i n g  on behal f  o f  t h e  
Department o f  Transport ,  wish t o  ca r ry  out  surveys i n  Wakefield i n  
order t o  determine t h e  e f f e c t  o f  employees' s t a r t i n g  t imes on t h e  
performance of t h e  t r a n s p o r t  system, and t o  assess  poss ib le  methods 
of reducing peak per iod  congestion. I n  order  t o  do t h i s  we need 
information on cu r ren t  t r a v e l  pa t t e rns  o f  employees, and t o  ob ta in  
t h i s  we need your a s s i s t ance .  
We would be  very g r a t e f u l  i f  you would complete t h e  s h o r t  form 
enclosed and r e t u r n  it i n  t h e  pre-paid enveloge provided. The quest ions 
r e l a t e  t o  numbers o f  employees and t h e i r  ? resent  work hour arrangements, 
and t h e  r e p l i e s  w i l l ,  of course,  remain s t r i c t l y  c o n f i d e n t i a l .  
A s  p a r t  of t h e  s tudy we a l s o  need some information from a sample 
of people employed by firms i n  c e n t r a l  i lakefield,  such a s  yours,  
concerning t h e i r  journey t o  work, and would l i k e  t o  o b t a i n  t h i s  by 
c i r c u l a t i n g  shor t  ques t ionnai res  i n  t h e  near  f u t u r e .  We would be  
most g r a t e f u l  if you would i n d i c a t e  on t h e  enclosed form whether o r  
not you would be w i l l i n g  t o  d iscuss  t h i s  p o s s i b i l i t y  with us.  
We would a l s o  be g r a t e f u l  f o r  any suggest ions you may have f o r  
improving t r a v e l l i n g  condi t ions  i n  Wakefield, and t h e r e  i s  space f o r  
such comments a t  t h e  end of t h e  quest ionnaire form. 
Please do not  h e s i t a t e  t o  contac t  ?Ir. Wheatley a t  t h e  above 
extension i f  t h e r e  i s  any f u r t h e r  information you requ i re .  
Thank you f o r  your co-operation. I 
Yours f a i t h f u l l y ,  
APPENDIX G 
From the Institute for 
Transport Studies 
Leeds 
LS2 9JT 
Telephone (0532) 31751 
E x t .  7216 
Director and Professor 
of Transport Engineering: A. D. May 
Professor of 
Transport Economics: K. M. Gwilliam 
26th February 1981. 
Dear S i r ,  
We recen t ly  sen t  you a ques t ionnai re  from t h e  I n s t i t u t e  f o r  Transport 
Studies asking f o r  d e t a i l s  of numbers of employees and t h e i r  work hours. 
The quest ionnaire r e s u l t s  were t o  be used i n  a research  study determining 
t h e  e f f e c t  of employees' s t a r t i n g  t imes  on peak period t r a f f i c  congest ion,  
and a l s o  i n  a s sess ing  methods o f  reducing t h i s  congestion i n  central. Wakefield. 
We have had no response from you so  f a r ,  and would be  very g r a t e f u l  i f  
you could complete t h e  replacement quest ionnaire enclosed. The r e s u l t s  from 
your place of work would be very  use fu l  i n  adding t o  our  knowledge of t r a v e l  
p a t t e r n s ,  and hence a l s o  t o  our  abilil ;)  t o  a s sess  how t r a f f i c  congestion can 
be  reduced. 
We enclose a reply-paid envelope, and would apprec ia t e  it i f  you could 
complete t h e  form and r e t u r n  it t o  us as soon a s  you a r e  able .  
Thank you i n  a n t i c i p a t i o n  of your help.  
Yours f a i t h f u l l y ,  
&L 
A. D. May 
@ ?].ease t i c k  t h e  following a s a p p r o p r i a t e :  
Your sex 
Your age group 
Female 
Under 21 1 21-34 
= 
1 35-64 1 over 64 
Your job descr ipt ion P ro fe s s iona l /mma~er i a l  
. Technical /c ler ical  
Manual/shop f l oo r  
Other (PZease spec i fy )  
@ Please ind ica te  t h e  numbers of people i n  your household i n  t h e  following age groups, 
excluding yourself .  
Of these 
- how many a r e  i n  f u l l  time education? 
- how many a r e  i n  f u l l  time employment? 
I f  other  members of your household a r e - i n  f u l l  time employment 
- a r e  you t h e  pr inc ipa l  wage earner? Yes No 
12-16 Under 5 
- i f  not,  i n  which of t h e  above age groups is 
t h e  pr inc ipa l  wage earner? 
over 64 17-20 5-11 
@ Ne would l i k e  t o  interview some famiZies about how they make decisions concern?:ng 
1.1cckday journeys. 
488 Would you please PRINT your name and address i f  you would be w i l l i ng  t o  take  p a r t  i n  a 
follow-up interview a t  home with your family. 
NAME ADDRESS 
21-34 
@ I f  you have any suggestions about how t r a v e l l i n g  conditions i n  Wakefield might be 
improved, please wr i te  them i n  t h e  space below. 
-. . 
35-64 
D 
APPENDIX J 
From the institute for 
Transport Studies 
TBE UNNERSlIm Off LEEDS 
Leeds 
LS2 9JT 
Telephone (0532) 31751 
Director and Professor 
of Transport Engineering: A. D. May 
Professor of 
Transport Economics: K. M. Gwilliarn 
Dear S i r  o r  Madam, 
The I n s t i t u t e  f o r  Transport S tua ies ,  a c t i n g  on behalf  o f  t h e  
Department of Transport ,  wish t o  ca r ry  out  surveys i n  Wakefield i n  
order  t o  determine t h e  e f f e c t  of people 's  s t a r t i n g  work t imes on t h e  
performance of t h e  t r a n s p o r t  system, and t o  a s s e s s  poss ib le  methods 
of reducing peak per iod  congestion. In order  t o  do t h i s  we need 
information on cu r ren t  t r a v e l  p a t t e r n s ,  and t o  o b t a i n  t h i s  we need 
your a s s i s t ance .  
The management of your f i r m  has agreed t h a t  t h i s  form may be 
completed during work time, and we would be g r a t e f u l  i f  you would 
do so .  The quest ions r e l a t e  t o  d e t a i l s  of t r a v e l  and work hour 
arrangements, and t h e  r e p l i e s  w i l l  remain s t r i c t l y  conf iden t i a l .  If 
you have any d i f f i c u l t y  i n  completing t h e  ques t ionnai re ,  p l ease  
contact  !4r. Wheatley a t  t h e  above extension.  
We would a l s o  be i n t e r e s t e d  l a t e r  i n  our s tudy i n  t a l k i n g  t o  
some fami l ies  about t h e  dec is ions  they  make on weekday journeys. 
We woi~ld..be most g r a t e f u l  if you would i n d i c a t e  on t h e  form whether 
o r  not you would be w i l l i n g  t o  be  interviewed at home with t h e  r e s t  
of your family. 
Thank you f o r  your co-operation. 
Yours f a i t h f u l l y ,  
A.D. Max 
Time Period Endlng 
1 
- - 7 4 -  
APPENDIX L Job Classification and HouseholdDeta>ls of Staae 2 Respondents 
Table L . l .  shows job category s p l i t  by sex for  t h e  866 respondents 
supplying the necessary information. The t ab l e  shows t h a t  there  i s  an almost 
50:50 s p l i t  between male and female respondents (49.4% male, 50.6% female), 
and tha t  t he  most common job category of male respondents i s  Professional- 
Managerial (71.7% of male respondents), whilst t h a t  of female i s  Technical- 
Cler ical  (72.6% of female respondents). The most common job category of male 
and female respondents combined , is  Technical-Clerical (49.6%), 
Table L.2. shows job category s p l i t  by age group of t h e  862 respondents 
supplying t h e  necessary information. The .table shows t h a t  t h e  most common 
age-group of respondents i s  21-34 (47.3%), with t he  la rges t  proportion of these 
engaged i n  a Technical-Clerical capacity (52.5%). 42.1% of t h e  respondents are  
aged 35-64, with t he  most common job category being Professional-Managerial 
(k9.946) ; whilst  only 10.4% of respondents a r e  aged under 21, 72.2% of these 
being Technical-Clerical. Manual-shop f loor  does not f igure  highly i n  e i t he r  
t ab l e ,  and t h i s  i s  a re f lec t ion  of t he  sample s t ructure  ra ther  than of t h e  
population a s  a whole. (Information obtained from Stage 1 responses shows a 
percentage s p l i t  between job categories a s  follows: 
Prof essional/Managerial - 25.7% 
Technical/Clerical - 33.3% 
Manual/Shop f loor  - 41.0% 
~ l though  it must be noted tha t  these figures are  themselves taken from a 
sample, &nd are  not necessari ly re f lec t ing  t h e  population as  a whole). 
Table L.3. shows t h e  different  household s t ructures  iden t i f ied  from the 
849 employees responding t o  t h i s  question. The most common household consists of 
t he  respondent plus another adult  (55.8%), followed by t h e  respondent plus 
another adult  plus school age chi ld(ren)  (25.1%). None of t h e  other s t ructures  
iden t i f ied  f igure  s ign i f ican t ly ,  with perhaps the  possible exception of s ing le  
person households which account for  4.2% of t he  sample. 
TABLE L.1 .  
- 75 - 
Job Cateeorv bv Sex 
(l'IVote: 20 respondents did not give the necessary information 
TABLE L. 2. 
Job Cateaorv bv Ape Grouu 
(l)Iiote: 24 respondents did not give the necessary information. 
TABLE L.3. 
Household Structure of Respondents 
espondent and 
(1) 
Note: 37 Respondents did not give the necessary information. 
-. . 
APPENDIX M 
LOCATION DATE 
START TIME FIATISH TIME 
DIRECTION 
C a r s  CV Buses 
DIRECTION 
C a r s  CV Buses 
l 
APPENDIX N 
WJR Wakefield Surveys 
VEHICLE CLASSIFICATION 
- 
CARS : Private  cars ,  including inval id  cars  and other 3-wheelers; 
Taxis; Minibuses (up t o  11 sea ts ) ;  
Motorcycles with sidecars. 
CVs : A l l  comerc ia l  vehicles ( l o r r i e s ,  a r t i cu la ted  vehicles,  
pantechnicons, vans, etc.  ) ; 
Pick-up t rucks,  dumptrucks, JCBs , e t c  ; 
Polic cars ambulances, f i r e  engines, Armed Forces vehicles; 
Estate  cars,  Range Rovers, Landrovers if f i r m ' s  name 
writ ten on; 
Pr ivate  coaches. 
BUSES : Stage service buses. 
Not counted: Pedal cycles, mopeds, motorcycles. 
5 & d ~ e b r  Control Unit APPENDIX P 
-. - 
opposite. Business and L O C ~  When reporti~lgarev;s.on 10 asurvey prev.ously 
reporled. p:ease answer Soclions A and a end liiose 
I 
Authority S U P V ~ S  ' questions lor which the reporling dela~ls have shangel 1 
Ccritrzi SiatisticalO::ice Pleasecomplete as far as is possible (though answers 
G:eat George Street. London SWlP 3AQ toali queslionswill eventually be required) and send 
T?!e,)kone 01-233 &583 with draft questionnaire, explanatory notes,covering 1/1k CTA and reminder letters, l!anjouls,etc,lotheaddress 
,$ From (name and address) 
Give fuii reasons wliy the iniormatiori being coliecled is required. refertng, wirere appropriate, 
to:he specific poiiciesor action being delerrninsd or assessed 
Telephonenumber Date 
-- 
1 119 
Departmentlyoverntnent agency 
responsib:e lor the survey 
Nameandaddre$solperson within 
departmen1 gove'm~ncnl agency lo 
whom queries should be directed. 
i f diiierenl ironl above 
Telephone numbor 
B Tilleolsurvey 
Reference number (if any) 
Is this (tick appropriale box) 
1 anewsurvey? U 2 a revision lo an 3 an existing survey existing survey? being reported for 
the lirsl lime? 
If 3, in whal yearwas the survey firstcarriedout? 
p-p ~ ~ ~-~ 
Indicate. by ticking the appropriatn box, which of the following best describes the purpose ofthe surrey 
and the use lo which lheresults will be put 
2 Monitoring or assessing recentlcurrent policy or action 
.- 1 J 
3 i%search hading a general or long term effect on policy or action L) 
- 
4 Assessiilgeconomicorsociallrends/providingeCOnomiCOr 
social ind;c-':ors U 
I Level st which tile survey has boen ciearedin principle (tick appropriate b o x )  I hlinisterial Assistant Secretary (or equivalent) and above 0 Olher 
- 
D is tiero a statutory requirement on the deparimentlzjency iocoliect the informalion? (lick appropriale box) 
yes no Il'yes:underwhichAci? 
1s tlleren statutory requlremenlon respondents to pmvi:le llleinlorinalion? I (tick appropriate box) 
4 
yes no lf~yes:underwhichAct? V) 
I 
Frequency, i f survey is regular 
Date of star! of fieldwork 
(give approximate month 11 exact 
dale not known) I IiP 
-- 
Length of fieldwork period. il survey is one-off 
E Industrial activity of businesses10 be 
approached, eg SIC descriplioil: type of 
local authority to be approached. eg 
education authority, dislrictcouncil 
Detaitsof any other characteristics of the 
target populalion, eg exporleis. single 
establishment colnpanies, planning 
departments 
Geoarsohical area cw;ared bv the survev. 
by post$lquestionnaire 
' by pcrsonsiinterview 
I by telephone 
,@ - 
/$!el olbusiness~ilocal 
,laximum number of reminderslrecalls 
?egisterori~stfrom which the sampleis 
o be drawn,eg VAT register.Yeiiow Pages 
- -- 
jampie seleciion nlethod end,for local 
~uthoritysurveys, sampling fraction 
expected response rste uthonl esto beapproached 
-- 
Business surveys only 
Reporti~g unll (tich approprlale box) 
numhr 
enlerpr~se n establishment 
- - 
pay-point 
other iJ (please 8pecify) 
Is there acut-oil to exclude small businesses fromthesample? (tickappropriate box) 
, 
yes [I] no 11 lf'yes:atwhatlevel? 
is there asimplif~ed iornl for small businesses? (tick appropriate box) 
I 
Regular business surveyslOne-oft surveys to 500 o r  more businesses 
Details of population and sample by employment size group 
(reqiiirt!dio assessand record Ihe lorm-filling burden onsmall businssses) 
Where stralilication 01 a samole is based on avariabieolherlllan emolwrnent. ea turnover. 
or 011 dillerenr ern,?loymcnt size groups allacn aetalls ol tne actJal sira1;lication used 
and prc..r,de asitmotus belovl. iollowlnQ consu6lntlon wltn Survey Control Unit 
F SAMPLE I 
number of 
sampling reporting 1 iractiol 1 units 1 
-. 
J 
Isany part of thesurvey to becarriedoutby a body outsidethedepartmentlagency?~ 
(tick appropriate box) APPENDIX P (cont. ) 
yes no 
If'yes': name of body i 
i 
part(s) of survey contracted out 
(ifail, state 'ail') 
E lee to be pald,including VAT I K Estimated manlhours to complete postal questionnaire (give ranse where appropriate) 1 
main questionnalre 
I 
simplified questionnaire (where appropriate) ! 
i 
Forinferview and telephone surveys, how 
much, on average, of the responden% lime 
is taken up? minules 
C_ indicale. by ticking the appropriate box(es), wllich of !he following apply - 
2 this survey has been piloted 
3 this survey is lo be piloted 
4 Vli~~~rveyisapilotforaforthmmingsurvey 
5 this survey has. not beemnor will be, piloted n 
Detatls of any earliersurveys used in Ihe 
design of thlssurvey 
-- 
Oeiails of consultalions with respondents 
or the~r epresentatives 
Detailsant! explanation of any known 
duplicationor overlap with olhersunzeys 
~~~ - 
" When will the resirltsof ll iesurv~y be "' available within ihedfpartment/agency? 
\nlher~v)iii t le !ssults be published? 
APPENDIX Q 
kr Travel Characterist ics of Stage 2 Respondents 
591 respondents t rave l led  t o  work by car ;  t he  types of car  t ravel  
a r e  s p l i t  overal l  as follows: 
Drive Alone 49.2% 
Drive with Passenger 22.1% 
Passenger 28.7% 
Tables Q . l ,  and 61.2. show the  s p l i t  of type of car t r a v e l  by SIC of employer, 
and job category of respondent respectively. 
Table 61.1. again shows the  low representation of cer ta in  SICs i n  t h e  
sample, SICs 15, 20, 25 and 26 having so few car t r ave l l e r s  as  t o  make t h e  
percentage s p l i t s  between t h e  types almost meaningless. However, an overal l  
predominance of driving alone i s  shown, with almost equal s p l i t s  of Driving 
with Passenger, and Passenger. Within individual SICs (excluding those 
mentioned above) a basic  50:25:25 proportion i s  noticeable (Drive alone: 
Drive with passenger: Passenger). 
Table Q.2. shows t h a t  Drive alone i s  t he  most common method of car t r ave l  
amongst Professional-Managerial employees (59.5%), Passenger i s  t he  most common 
amongst Technical-Clerical employees (41.6%); and also amongst Manual-shop 
floor employees (52.4%). 
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I TABLE Q.2. 
Type of C a r  Travel by Job Category 
Number of missing observations = 304 
Total 
( % )  
285 
(49.0) 
129 
(22.2) 
168 
(28.9) 
582 
(100.0) 
Man-Shop. 
6 
2.1 
28.6 
1.0 
4 
3.1 
19.0 
0.7 
11 
6.5 
52.4 
1 .9  
2 1  
c3.6) 
Tec-Cler. 
105 
36.8 
39.3 
18.0 
51 
39.5 
19.1 
8.8 
111 
66.1 
41.6 
19.1 
267 
(45.91 
Count 
Row (%) 
Col. ( 5 6 )  
Total ( % )  
Drive 
Alone 
Drive + 
Pass. 
Passenger 
T o t a l  
( % )  
Other 
1 
0.4 
33.3 
0.2 
0 
0.0 
0.0 
0.0 
2 
1.2 
66.7 
0.3 
3 
(0.5) 
Prof.-Man. 
173 
60.7 
59.5 
29.7 
74 
57.4 
25.4 
12.7 
44 
26.2 
15.1 
7.6 
291 
(50.0) 
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